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kngineering With Honor 


From the very start, the unvarying principle of The Glenn L. Martin 
Company has been that its Airplanes should be 


“Built the Best of the Best” 


A factor of safety is maintained throughout, of seven times the ne- 
cessary strength. The superb twin motors represent the finest develop- 


ment of modern engineering. 


The records of flying and training show that from the time the Govern- 
ment bought its first airplane, until 1916, U. S. Army Officers spent 
more hours in the air in Martin Planes than in those of all other makes 


combined, without the record of a single fatality. 


Forward looking executives are invited to interest themselves in com- 


mercial dividends which can be earned by Martin Airplanes. 












CLEVELAND, OHIO 
Contractors to the U. S. Army, Navy and Post Office Department 


Member of the Manufacturers Aircraft Association 
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he LANDING GEAR and TAILS 
SKID, shown above. attached to an 
(AFROMARINE 39° B HYDRO, a number 
of which the Navy are offering for sale at 
$35000°% each, make a fast /lying. slow 
landing, reuable aeroplane procurable at a 
very lowcost; an excellent machine for 
passenger carrying. This Landing Gear «. 
| lail Skid complete is being furnished by the 
\ eromatine Plane and Motor Company, =—| 
Keyport, N.J.for $350°° ROB. Factory. Prompt 
deliveries can be made on afew sets of this 

equipment. 
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JU Pace 


We have in our files many such letters as that from 
Loening Aeronautical Engineering Corporation, pub- 
lished on the opposite page. 


All thru the war propellers of proven performance 
from Piqua were in evidence everywhere— on planes 
that were doing their part to win the war. 


The war record of our Company is one of which we 
are justly proud—and it is substantiated by many such 
letters as the one we call to your attention on the page 
to the right. 


We are now prepared to furnish propellers for planes 
for the pursuits of peace—and shall be glad to figure 
both on their design and manufacture. 


Hartzell Walnut Propeller Company 


PIQUA, OHIO, U.S. A. 
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ECONOMY 


Passenger carrying aeroplanes are being used by two hundred companies 
throughout the United States and a large majority of the passengers car- 
ried are first flighters. Most of the machines now being used accommodate 
one passenger and pilot. 


You can add to the interest of the trips of those first flighters by enabling 
them to go up two at a time, increase your revenue 200 per cent and 
decrease your running expenses | (00 per cent. 


The Farman Tourabout offers this doubly valuable feature to passenger 
carrying companies. 
Additional’ to these economical features is the fact that it can land and “take 


off” from a much smaller field than practically any other type of three 
place machine, and safety is one of its outstanding characteristics. 
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The FARMAN three-passenger “Tourabout” 
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.» W. WALLACE KELLETT 
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‘* Service is the greatest thing in the world.”” When you 


Senin Miindiniianiah need Service you want it immediately. 
Aircraft Association 


Service is the basis of the Curtiss sales policy. Every 
Curtiss Distributor maintains a Service Station. 


CURTISS DISTRIBUTORS 


Curtiss-Eastern Airplane Corpn., Philadelphia, Pa. Curtiss-Humphreys Airplane Company, Denver, Colorado. 

America Trans-Oceanic Company, New York City Curtiss-Southwest Airplane Company, Tulsa, Okla. 

Curtiss Flying Station. Atlantic City, N. J. Syd Chaplin Aircraft Corporation, Los Angeles, Calif. 

Curtiss Airplane Company of New England, Boston, Mass. Curtiss Aeroplane and Motor Corporation, Chicago, Ill. 

Curtiss-Johnson Airplane Company, Montgomery, Ala. Curtiss-Wisconsin Airplane Company, Milwaukee, Wis. 

Memphis Aerial Company. Memphis, Tenn Thompson Airplane Company, “Detroit, Mich. 
Chattanooga Automobile Company, Chattanooga, Tenn. Grand faliisd’ Aefd Company, Grand Island, 7 lain eck 
Curtiss-New York Airplane Corporation, Buffalo, N. Y. Cattion-lndiona Aidblene Company: Kkciso; de ren ne 


Curtiss-lowa Aircraft Corporation, Fort Dodge, Ia. ‘ : . 
Curtiss-Northwest Airplane Company, Minneapolis, Minn. Earl P. Cooper Airplane, Co., San Francisco, Calif. 
Lynchburg Air Service Corpn., Lynchburg, Va. Oregon, Washington & Idaho Airplane Co., Portland, Oregon 


Curtiss-Kansas Aircraft Corporation, Topeka, Kansas Floyd J. Logan Aviation Company, Cleveland, 0. 
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CURTISS AEROPLANE and MOOR CORPORATION: 
Sales Office: Ganven Crry, Lona Isianp, N Y. a sae lige 


Factories: Garden City, L. 1., and Buffalo, N. Y. Flying Fields, Training Schools and 
Service Stations: Garden City. ” Atlantic City, N. J.. Newport News, Va., Miami, Fla., and 


: = Buffalo. Dealers and distributors in all parts eof the United Stetes. Special 
J a Latin America, the Philippines and the Far East. 
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rect choice of bearings is 
all out of proportion to the 
cost or size of that bearing. 


T HE importance of the cor- 


A bearing failure may be 
very far-reaching in its effect. 
The gears that it locates and 

* supports may be ruined, if life 
itself is not endangered. 





The faith of eminent engin- 
eers in the New Departure is 
based as much upon observa- 
tion of the bearing in practical 
service as in laboratory tests. 
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Vol. VIII 

HE rules and regulations for the airplane and seaplane 

T competition the British Air Ministry will hold in 

the coming summer have just appeared. Certain 
technical requirements are of interest. 

In the prescribed number of instruments, it is particularly 
interesting to see that the turn indicator is included. This 
instrument has evidently passed into general use. 

One paragraph reads, “No landing apparatus may be used 
which, in the opinion of the judges’ committee, would be liable 
to cause undue damage to an aerodrome.” A claw, attached 
to the machine, as used on certain German machines, will not 
be allowed, but the ordinary knife type on a tail skid will be 
allowed. There is a tendency amongst American designers 
to design tail skids approaching claw form, and the Air 
Ministry advisedly attempts to check this tendency. 

For twin engine machines, the rules call for a get-away 
with half load, with one engine completely shut off. The 
British are lenient in calling for half a load. Requirements 
in this country for twin engine machines have been for a get- 
away with full load. 

Another requirement calls for flying at cruising speed for 
5 minutes, without the use, of any controls or stabilizing de- 
vices. The committee getting up these rules would certainly 
not inelude such a requirement unless they knew that stability 
of this character is quite possible of achievement. It may be 
safely said that this is a requirement which should be imposed 
on all commercial machines. 

Machines are expected to stand unattended in a wind of not 
less than 10 m.p.h. It is not at first evident that anything can 
be provided for in the design of a machine to meet this re- 
quirement. Perhaps it would help if the body were very low, 
and the wing skids of generous proportions. : 

Carefully graded marks are allowed for various features, 
such as speed, landing, get-off, airplanes in flight, economy, 
and general features have been developed. 

The ru’es on the whole are satisfactory, and a competition 
of this character is far more satisfactory from a design 
point of view than any speed test or even a cross country 
test. 





The Italian Airship Roma 


The new Italian airship Roma, a description of which 


apears with various illustrations in the present issue, should — 


elicit more than passing interest on several counts. 

The fact that the Roma is by far the largest semirigid ever 
construeted—its size being about twice that of its largest fore- 
runner—would alone be worth mention. It was hitherto 
assumed that the largest “sensible” semirigid was in the 
neighborhood of half a million eubie feet capacity which was 
due mainly to the belief that beyond that size the ratio of 
disposable lift to gross lift would beeome too unfavorable for 
practical purposes. The Roma upsets this assumption by 
having an efficiency ratio of over 51 per cent. This is a 
whole lot better than that of the British R.34, for which ship 
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the efficiency ratio is only about 45 per cent, although its size 
is some 40 per cent larger than that of the Italian semirigid. 
It may be argued that the R.34 is not by any means the last 
word in rigid construction, for the German Bodensee, only one 
third the size of the former, has none the less an efficiency 
ratio of 45 per cent. 

This argument is however rather misleading, for it should 
be noted that the Roma is by far the most heavily engined 
airship in existence, its horsepower aggregating 2,400, which 
was that of the Zeppelin L-70, a ship twice the size of the 
Italian vessel. That with such a powerful propelling ap- 
paratus the designed speed is to reach 80 m:p.h. is not to be 
wondered at, but the perfect streamline of the hull should be 
a great contributor to this performance. And here it may be 
remarked that the fineness ratio of the hull of the Roma is 
5 to 1, that is, much smaller than that of the best airship 
streamlines in use. For the Bodensee, which is “fatter” than 
any previous rigid, the fineness ratio is 6.8. Italian airship 
constructors have always maintained that all contemporary 
airships but their own had too large a fineness ratio and at- 
tributed the high speed/horsepower ratio of their vessels to 
this very reason. It will be interesting to watch whether the 
trials of the Roma will again confirm their previsions. 

Another interesting feature of the Roma is the use of the 
so-called Verduzio ridge, that is, a longitudinal lobe on top 
of the envelope formed by rigging guys in the manner of the 
Astra-Torres, from which suspension cables run to the keel 
girded. As the latter is of the well known articulated type, 
the Roma may be regarded as a compromise between the pre- 
war Military type of Italy and the experimental Verduzio, 
and probably embodying the best features of both. 

In view of the many novel features above enumerated the 
trials of the Roma will be watched with keen interest by all 
concerned with the development of lighter-than-air-craft. 





Resistance of Streamline Bodies 

Some interesting comparisons are made by a German 
writer on the resistance of various types of bodies, which 
emphasize what it is possible to do with stream lining. Thus 
a plate 37 millimeters square has a resistance equal to that of 
a stream line body of 12 meters length and 2 meters diameter. 
It has a resistance equal to 4 uncovered wheels, 55 centi- 
méters by 7.5 centimeters in dimensions, and 8 covered wheels 
of the same size. Everyone understands the advantages of 
stream lining, but when the actual comparative figures are set 
down in this fashion, the results are truly startling. 


Heating the Passenger Plane 
On an English machine, a small heating radiator has been 
installed in the passenger cabin. The heat is obtained by 
utilizing the warm air round an exhaust extension pipe. 
The idea is quite simple and is said to be absolutely free 
from danger of fire. On a cold winter’s day, at high speed, 
absolute comfort is thus secured for the occupants. 
































































































During the past few years there has been developed for 
various electrical uses and also for certain parts of automo- 
biles a composition “material called “Bakelite” after its inven- 
tor, Dr. Backeland. So successful has this material proven 
that experiments are now being made with airplane propel- 
lers built of it. From the results thus far obtained, it is 
evident that these propellers have several advantages over 
those constructed of wood. 


Bakelite is a harmless and particularly inert composition 
material derived from the combustion of earbolie acid, cresol, 
or phenol, and formaldehyde. These when combined in the 


proper manner form a resin which in its primary state may 
be ether solid or fluid, but in either case is essentially a soft 
resin easily affected by heat and solvents. If subjected to 
comb'ned heat and pressure for a sufficiently long time, how- 
ever, the material is carried over into a hard state not affected 
by ordinary solvents or temperatures that ordinarily would 


Bakelite Micarta Propellers 





Troubles of Wood Propellers 


Probably the principal objection to the use of wood for 
airplane propellers is warping, and the consequent changing 
of shape, due to unequal absorption of moisture in the differ- 
ent laminations or to inequalities in the rate of drying. It 
is practically impossible in the commercial manufacture of 
wood propellers to get all of the laminations of exactly the 
In addition to the variations in the 
amount of moisture content, the various laminations are 
rarely,if ever, of the same density. It follows, therefore, that 
the rate of moisture absorption of the different laminations 
will vary considerably with resultant warping and changing 
of shape of the propeller as a whole. This is_ particularly 
true in cold weather on account of the wide differences in tem- 
perature and humidity between the cold outdoor a’r and the 
air in heated buildings. 

Varnish coatings, no matter how carefully applied, do not 


same moisture content. 




















Fig. 1. 


disintegrate a gum or resin. When in this condition bakelite 
is but slightly affected by acids or weak alkalies. It will not 
burn at all readily, but will char and burn slowly at temper- 
atures in the region of 300 to 400 deg. Cent. 

Bakelite, when properly formed and hardened under the 
influence of heat and pressure, is much harder, stronger, and 
more glass-like than practically any other organic material. 


Bakelite Manufacturing Methods 

There are two commercial methods of utilizing bakelite. 
One is to combine it, before heating and forming, with a 
filler, such as for instance wood flour or a very finely pulver- 
ized and prepared wood fibre, and mold the composition to the 
desired shape in accurately formed steel molds. The other 
process consists of building up plates or tubes from sheets of 
material which have been treated with bakelite in the form of 
a varnish. Automobile ignition distributor heads are good 
examples of the former method, and ignition wire tubes and 
similar forms are often made by the later process. 

Recently bakelite has been used in combination with strong 
kraft paper or with cotton, duck, or similar materials in the 
making of various molded forms. The usual method of 
manufacture is to rnn the paper or cloth used as a base over 
a roller heated to the proper temperature, after coating the 
base material with a thin coating of bakelite. As this is 
wound on to the roller it is cemented by the bakelite. Tubes 
and various hollow sections are made in this way. Irregular 
hollow shapes are formed by removing the roller or mandrel 
when the compound is about half set and pressing it to the 
desired shape when in this condition. 

By another method flat sheets of cloth or paper are coated 
with bakelite and pressed together to form solid blocks of 
var.ous shapes. The material formed by coating a cloth or 
paper base with bakelite compound and pressing a number of 
.hese prepared sheets intg solid blocks is known by the trade 
name of Micarta. This was developed by the Westinghouse 
Electric and Manufacturing Co. 


Micarra PROPELLER FOR LIBERTY-TWELVE 400-Hp. ENGINE. 
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THis ProreLLeR Wrrnustoop Over 1,300-Hp. 


prevent wood propellers from absorbing or giving up a cer- 
tain amount of moisture with changes in atmospheric con- 
ditions. This has been proven in numerous tests. 

Other methods have been tried of protecting the wood from 
moisture absorption, such as coating the whole propeller with 
metal-leaf applied over a sizing coat in the same manner that 
gold-leaf signs are applied to store windows. Electroplating 
and the application of hard rubber coatings also have been 
tried, but none of these processes has proven satisfactory. 
All of these methods add considerable weight to the propeller, 
and, moreover, are subject to chipping or breaking under com- 
paratively sl'ght abrasion, with the result that moisture gets 
in at one point and soon disintegrates the whole protective 
eoating. : 

Metal Propellers 

Various experiments have been conducted, both in the 
United States and different European countries with metal 
propellers, but all these tests have proven uniformly unsat- 
isfactory. The most serious fault in a metal propeller is the 
fatigue of vibration effect frequently spoken of as erystalli- 
zation. Weight and rigidity are other grave defects. In 
order to reduce weight, hollow propellers have been tried, but 
these are impracticable for manufacturing reasons. Attempts 
also have been made to produce metal propellers of thinner 
sections than wooden types, but these were not as strong as 
they should be, and moreover, it was found that reducing the 
th'ckness of the section by half resulted in a gain of only 
about 5 per cent in efficiency. 

It is considered possible that metal propellers may prove 
superior to wood at speeds between 2,000 and 3,000 r.p.m., but 
it will probably be some considerable time before these speeds 
are realized in practice, if ever. 

Requirements of Satisfactory Propeller Material 

A successful propeller material must possess the following 
characteristics. It must have adequate strength to resist 
large centrifugal and thrust forces and to withstand sudden 
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RigHT—Micarta Pro- 
PELLER AFTER WATER TEST 


LEFtT—WoOoDEN PROPELLER, 


changes in those forees and in the driving torque without 
fatigue. The surface must be hard and tough to resist the 
abrasive action of rain and snow encountered while flying and 
particles of sand and mud met when taking off or landing. 
The material must be uniform throughout; otherwise the 
propeller will have a tendency to flutter or run out of track. 
Finally the product must have permanence of shape. The 
blade angles must remain constant and the blades maintain 
their alignment, to secure a good propeller performance. 

Bakelite micarta satisfies more or less completely all of 
these requirements. The following comparisons may be made. 
between micarta and wooden propellers. 

Strength—Micarta has greater mechanical strength than 
wood, making possible the use of thinner blade sections with 
inereased efficiency. Its modulus of rupture is from 17,000 
to 25,000 lb. as against from 8,000 to 20,000 Ib. for wood. 

Cracking.—Micarta propellers will not crack or split. The 
material is suitable for irregular or curved blades and blade 
forms can be used which would be impossible with wood. 

Hard Surface.—Figure 2 illustrates the relative wearing 
qualities of micarta and wood. Both propellers were run in 
a water spray at 1800 r.p.m., the wooden one for a few min- 
utes only and the micarta for one-half hour. Practically the 
only damage done to the micarta propeller was the removal 
of u little paint from the leading edge, while with the wooden 
propeller the material was worn away considerably, where un- 
protected by metal tips. 

Permanence of Shape.—Micarta propellers are not affected 
by atmospheric changes and will hold their shape indefinitely. 
No special precautions are’ necessary in handling, storing and 
shipping. 

Uniformity of Material.—One difficulty in the manufacture 
of wooden propellers is the securing of uniform material. 
Exacting methods of curing and inspecting the wood are 
necessary to secure adequate strength and satisfactory flight 
performance. Micarta propellers are manufactured in such 
a way that uniform characteristics are assured. 

Weight--Micarta propellers have about the same weight 
as is secured with the use of the better grades of wood. This 
is possible because of the great strength of the material, 
which makes possible the use of a smaller hub portion and 
also a lighter metal bushing. With micarta propellers it is 
possible to replace the heavy flanges and bolts used with 
bushings for wooden propellers by four light keys driving 
direct on the micarta. It is even possible to eliminate the 
metal bushing entirely if the engine shaft can be modified to 
permit of the use of more keys. ! : 

With micarta propellers it is possible to secure improved 
flight characteristics by inserting metal straps or wires where 
additional rigidity is desired. This will be explained more 
fully later. : 

One great advantage of micarta over wood is that it does 
not split and that it is hard enough to stand the abrasion of 
service without being fitted with metal sheathing. This is 
of considerable importance in propellers designed for use with 
high powered engines. 











Working Characteristics 


In working this material, good results have been obtained 
with a fine feed and a cutting speed of a little over 100 ft. 
per min. The cutting tool should have a slight rake. In gen- 
eral micarta material cuts very much like hard wood. In 
cutting perpendicular to the laminations, as for instance, 
cutting spur gear teeth, keyways in propeller hubs, etc., it is 
advisable to back up the material with a hard wood plank to 
prevent fraying of the fabrie where the cutter comes through. 

Machining or other working of micarta forms is not always 
necessary, however, as it is quite possible to form this material 
to the exact shape desired within quite close limits, provided 
the molds are properly made for this work and the manufac- 
turing process carefully carried out. 

It is possible to mount a micarta propeller directly on the 
propeller shaft, thus doing away with the metal hub. This not 
only reduces the weight somewhat, but decreases the number 
of parts to be made and fitted, which is an obvious advantage 
in turning out a large number of machines. Perhaps one of 
the strongest points in favor of micarta as a propeller ma- 
terial is the fact the propellers can be built much more quickly 
by this method than by making wood propellers in the usual 
way. Moreover, all of the micarta propellers made from the 
same mold will be exact duplicates of one another and will be 
practically finished when they leave the molds, requiring only 
balancing and slight tuning up before they ean be put into 
service. From a production standpoint, therefore, micarta 
propellers are much to be preferred to wood propellers made 
in the usual way, provided that the two types are equal in 
other respects. 


Self-Adjusting Pitch Features 


The micarta propeller only needs to be in process one day, 
but it is, of course, necessary to provide considerable time 
for building molds before quantity production can be attemp- 
ted. This is one of the disadvantages of micarta construction, 
as it is necessary in propeller work to allow from one to two 
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Fig. 3. GrapH or Fuicut Trsts or WoopenN AND MICARTA 
PROPELLERS : 
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Fic. 4. Moxup ror Liserty MICARTA PROPELLERS. LOWER 


months for making a set of molds, which means a correspon- 
ding delay in ease any slight changes in propeller design are 
found necessary. 

By incorporating wire reinforcements in the leading edge of 
a micarta propeller the virtual center of gravity may be moved 
forward slightly, which, of course, is not possible with a 
propeller made of wood or other homogeneous material. By 
locating the center of gravity slightly nearer the leading edge 
than the center of pressure, it is possible to provide a self- 
adjusting pitch feature, due to the elasticity of the micarta 
construction. The effect of locating the center of gravity for- 
ward of the center of pressure is to cause the propeller blade 
to flatten out slightly under heavy load, and thus deerease the 
pitch éo a certain extent when climbing, while the pitch will 
automatically increase again under lighter load. 


Propeller Hub Keys 


It was found in some of the tests that the standard sized 
propeller shaft key used with wooden propellers and a metal 
hub, was hardly large enough for use with a micarta propeller. 
In the latter construction there was a tendeney for the keyway 
to spread slightly and one or two propellers broke loose 
during tests on this account. On account of this feature, it is 
necessary to provide a micarta propeller with a somewhat 
larger key than is used with the wood construction and steel 
hub. That is the section of the key which fits into the pro- 
peller must be larger, but the other half of the key, fitting 
in the propeller shaft, can be made the same size as for wood 
propellers and metal hubs. A number of micarta propellers 
have been made up for test recently. Some of these were 
made with paper base, and others with duck base, the latter 
proving much more satisfactory in tests. One or two samples 
have also been made with piano wire molded into the leading 
edge which seems to increase the strength materially in some 
directions. 

Bakelite is molded to an exact angle in a special mold. 
These same molds could, of course, be used for the making 
of large numbers of propellers of the one design. 
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PRESSING PLATE IN PosITION FOR REMOVING PROPELLER 


The most satisfactory method of making micarta propellers 
has been found to be to press together tightly five or six sheets 
of cloth or paper impregnated with bakelite, forming a board. 
The boards thus formed are then sawed out in the shape of 
propeller laminations in exactly the same way that the laminz- 
tions of wood propellers are eut out. About 175 such lamin- 
ations are used in the manufacture of a propeller 4 in. deep 
at the hub. 

These laminations are laid in the mold and the plunger of 
the mold is inserted and brought down to press the material 
into the final shape of the propeller. For this work a large 
press with a capacity of about 1000 tons is required. While 
the material is in the press, it is heated by means of steam 
coils to a temperature of about 350 deg. Fahr. and the com- 
bination of pressure and heat first cements and then congeals 
the bakelized material into a solid mass. This process re- 
quires from 3 to 4 hr. 


Accurate Molds Required 


It should be mentioned that the forms or molds are 
machined very accurately so that the p!unger just fits into the 
main body of the mold.and when the plunger goes down to 
the bottom of its stroke, the hole in the mold is of the exact 
shape and size of the fin'shed propeller. A propeller made in 
th's manner will have a smooth, highly polished surface, de- 
pending, of couse, on the finish of the interior of the mold. 
After removal from the mold, the propeller must be bored true 
and key-slotted at the hub hole and balanced, and_is_ then 
ready for installation on the plane. Micarta propellers are 
balaneed in practically the same way as wooden propellers. 
In inserting balancing plugs however, it is important that they 
be located properly as there are one or two locations which 
would weaken the hub of the propeller considerably and might 
eause failure. 

Five miearta propellers designed for the Curtiss OX-5 
were tested by the Air Service to destruction by running for 
10 hr. at 1800 r.p.m. and then increasing the speed until fail- 
ure resulted. All of these propellers broke at a point about 
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32 in. from the axis, which checks closely with the computed 
stress. In addition to these five propellers, another made of 
paper micarta was tested to destruction. This propeller failed 
at the hub at a speed of 2200 r.p.m. and owing to this failure 
it was decided to make no further tests with paper micarta, 
but to concentrate on the duck construction. Another propel- 
ler was made with reinforcing wires in the. leading edges. 


This propeller was keyed direct to the shaft without a metal. 


hub and was run 10 hr. at 1800 r.p.m. and then speeded up to 
2350 r.p.m. without showing any signs of failure. This 
propeller was designed for 90 hp., but at the maximum speed 
absorbed slightly over 800 hp. without showing any defect. 


Comparative Weights 


The weight of this last-mentioned propeller is about 39 Ib. 
as compared to 29 lb. for the Curtiss mahogany propeller and 
hub of correspond:ng design, and 35 lb. for the Paragon oak 
propeller and hub. The weight of the micarta propeller can 
no doubt be reduced by further experiment, but this has not 
been considered necessary so far. 


Additional Tests 


In addition to the above tests, a number of others were run 
by the Air Service at a later date with the following results: 


Hub test to determine roughly the strength of the hub. 
Eight 1 in. holes were bored on a 214 in. radius around the 
tapered hole for the engine shaft. Two of these holes were 
spaced 22.5 deg. on either side of the transverse axis of the 
hub and the eight holes were 45 deg. apart. This propeller 
was run at speeds increasing in steps of 200 r.p.m. until it 
broke through the hub at 2200 r.pm. Failure occurred 
through two of the 1 inch holes and the hole for the engine 
shaft. This propeller as run in the test weighed 40.5 lb. No 
angles were measured in this test. 


Machine gun fire test. This test was run primarily to de- 
termine the effect of machine gun fire on the strength of the 
propeller. Regulation 30 cal. ammunition was used. Sixteen 
shots were fired in a radial line through one blade. 

The test showed that the thirty-three bullets fired through 
the propeller blades decreased its maximum speed only in the 
ratio 20 to 22. The pitch change as figured from deflection 
readings was practically the same as for the uninjured pro- 
pellers. The horsepower absorbed as different speeds was the 
same as before the shots were fired through the blades. No 
angles were measured on this propeller. 

Sand and water test. One propeller was tested by running 
3.3 min. in a water spray and at the end of that time showed 
no appreciable wear or other bad effects. After the comple- 
tion of the water test the same propeller was run at 1600 
r.p.m. in a sand blast. Two runs were made, one of 1 min., 
the other of 53 sec. The sand blast was shot upward from 
below to parallel conditions encountered in actual service 
when starting an airplane. After these runs the propeller 
had a sanded appearance but the wear was not noticeable. 

Test for distortion. A micarta duck propeller was made 
with twisted laminations and reinforced with steel piano wire 
along the leading edge. It was run for 10 hr. at 1800 r.p.m. 
and at the end of that time showed very little wear. The 
blade angles of this propeller were measured at various 
stations both before and after the test. 


Seven test propellers were made up and sent to an Air 
Service flying school. One of these was run for 50 hr. on a 
test block without showing any deterioration and the other 
six were tested in actual flights. The worst trouble encoun- 
tered with these propellers was the tendency for the key to 
roll up. These tests showed the necessity of using a larger 
sized key in micarta propellers than is standard practice with 
wood propellers and steel hubs. 

Two propellers with different keys were tested later at 
Wilbur Wright Field on the test blocks. Unfortunately, how- 
ever, one of these propellers broke during the test partly as 
a result of having been weakened at the hub by improper 


location of a balancing plug which was in line with the trans- - 


verse axis of the propeller hub. Examination of the broken 
hub ends of this propeller showed that the 14 inch key used 
had crushed the micarta due to the torque, making a 4% inch 
deep slot nearly half way around the taper hole for the engine 
shaft. This slot together with the hole bored for the balancing 
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plug reduged the area of the working material on one side of 
the hub to less than half that of the other side. 


Micarta Propeller for Liberty Twelve 


The experience gained from the JN-4 propeller made pos- 
sible the evolution of a design for the Liberty engine that 
possessed adequate strength and good flight characteristics. 
The equipment for manufacturing this propeller was made 
so accurately that the first propeller molded was able to 
withstand what was probably the most severe test ever given 
a propeller of this size. Extracts from the government report 
on this test are given. 

“This propeller was first run at the plant of the W. E. & 
M. Co., East Pittsburgh, Pa. on Mar. 15, 1919. A power 
eurve was taken from 1000 r.p.m. up to a speed at which 
the propeller was absorbing approximately 600 hp. It was 
then started on a 10-hr. run at that input but was shut down 
at the end of three hours on account of belt trouble. 

“The test was continued at McCook Field, Dayton, Ohio. A 
power curve was taken from 600 r.p.m. to 1700 r. p.m. in 
steps approximately 200 r.p.m. each. At 1700 r.p.m. the 
propeller absorbed approximately 600 hp., and was run at 
this input for ten hours. 

“At the end of the ten hour run at 600 hp. the power 
curve was continued up to a speed of 2100 r.p.m. At this 
speed the propeller absorbed a net hp. of 1326. This was 
as much power as could be put into the propeller with the 
apparatus available. 

“At the conclusion of the power curve up to 2100 r.p.m. the 
propeller was stopped for inspection. 

“Tt was then started on a 30-hr. run at 1800 r.p.m. at which 
speed it absorbed approximately 800 hp. The run at this 
speed was continued until failure occurred.” 


The main characteristics of this propeller are as follows: 


SR EE 56 05445 06h oe dbeb 0d 680008" GH 60 420 (Liberty) 
Revolutions per Minute ...cccvcccscccovcssccssccsccesessese 1750 
RFE err rrr rer Pr Te eC ier TT ror Tore eT. 6.64 ft 
NN ek oe ehh. cddARE CHE DSCOOADES EDDM ASSONDSORASAORED 10 ft 
MNES TI 6.0.4. 6. 60:0 44.86 0.0:60,0'06:0.0:0:0:6 $:6046640068 40004000 132 m.p.h 
SPP CCEE OT OTR TCC L OTE ORE TTR CTT CETTE 67 Ib. 

82 Ib 


Weight with special keyed hub 





Correcting the Longitudinal Balance of JN-6H 
Airplanes 


The Engineering Division of the Air Service, MeCook Field, 
recommends as follows for the correction of faulty longitudinal 
balance in JN-GH airplanes: 

Nose heaviness or tail heaviness should never be corrected 
by the addition of masses, such as boxes of sand or lead 
weights. 

It is recommended that longitudinal balance be corrected by 
the adjustment of the stabilizing plane within the fellowing 
limits. This if the lack of balance is so marked that it can not 
be corrected by such slight change of stagger as can be effected 
by adjustment of turnbuckles on interplane bracing. 

The engle, in the plane of symmetry, between the chord 
tangent to the bottom surface of the stabilizing plane and the 
mean chord of the main planes should be not less than 1 deg., 
nor greater than 4 deg., the stabilizing plane being always at 
a smaller angle than the main planes. Less than 1 deg. will 
produce marked statical instability—more than 4 deg. will 
overload the fuselage and tail structures. It is believed that 
the best angle for obtaining the proper degree of statical 
longitudinal stability, provided the center of gravity is at such 
a location that longitudinal balance is obtained with this an- 
gle, is 2.25 deg. Dynamical longitudinal stability is not mater- 
—_ affected by small changes in the setting of the stabilizing 
plane. 

Assuming that, for an aerofoil of the section and aspect 
ratio of the tail plane on the JN-6H: 

i DK;y 
= .000155 





d0 
(m.p-h., sq. ft. lb.) (@ is angle of attack of the stabilizing 
plane, in degrees). 
The following table may be used in the field for determining 
proper change in the setting of stabilizing plane: 
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Difference in Difference in load at middle of stabilizing plane— 


setting of stab- pounds 
ilizing plane. 
Gliding Full power. 
Thick- 
ness of 
Angle block 60 80 110 60 85 Mean. 
de- at rear m.p.h. m.ph. m.p.h. m.p.h. m.p.h, 
grees. spar, climb 
inches 
0.5 0.35 8.0 14 26.5 13.0 20 16.3 
1.0 0.70 15.5 28 53.0 26.5 40 32.6 
1.5 1.04 23.5 42 79.5 89.5 60 48.9 
2.0 1.39 31.0 56 106.0 53.0 80 65.2 
2.5 1.74 89.0 70 1382.5 66.0 100 81.5 
3.0 2.08 46.5 84 159.0 79.5 120 97.8 


It will be noted that it takes a very small change in the 
setting of the stabilizing plane to make a big change of balance 
in full power flight, or at high speed, while a much larger 
change in setting is necessary to make the corresponding 
change while gliding at slow speed. The JN-6H, as usually 
supplied to the fields, is fairly well balanced while climbing 
under full power—slightly nose heavy at horizontal high speed 
or on a flat glide, and quite nose heavy on a steep glide. When 
this condition is indicated, the machine is statically unstable 
and an increase in longitudinal V will help more than a change 
of stagger. 

For instance, suppose that perfect balance on a nose heavy 
machine is obtained with various weights for various respec- 
tive conditions, as follows: 

Climbing—balaneed without weight. 

Flat glide—10 |b. required at tail. 

Horizontal flight—25 lb. required on tail. 

Glide at 110 m.p.h.—45 Ib. required on tail. 

Then, if we inerease the longitudinal V by putting a block 
7-16 inch thick under the rear span, we now have (referring 
to table) a mychine balanced as follows: 

Climbing—16 lb. lift required on stabilizing plane 
heavy). 

Glide (60 m. p. h.)—Perfect balance. 

Horizontal flight—Perfect balance. 

Dive (110 m. p. h.)—12.5 Ib. on tail (nose heavy). 

We have reduced the divergence between the two extreme 
conditions by 45 — (12.5 + 16) = 16.5 lb. 

A method suggested for correcting longitudinal balance of 
JN-6H airplanes is as follows: 

Suppose the machine is nose heavy: Strap or otherwise 
attach different weights temporarily to the fuselage at the 
longitudinal position of the center of the stabilizing plane, and 
allow good pilots to fly the machine in straight-away flying, 
changing weights for successive flights, until about the proper 
weight tor longitudinal balance for all-round flying conditions 
has been obtained. 

Example.—Suppose that he finds that the application of 45 
Ib. at the center of the stabilizing plane brings the 
machine in perfect balance for mean condition. By reference 
to the above table, it appears that the rear edge of the stabil- 
izing plane should be raised by about 1.38 deg. or about 0.95 
in., assuming that the fixed point is at the two U bolts near 
the entering edge. 

To accomplish this, it will require not only changing the 
vertical fin and inserting filler blocks at the bolts at the trailing 
edge, but new wires and changed tube braces will be required 
where they attach to the front spar of the stabilizing plane 
(about 13 in. in rear of the entering edge.) 

It is not expected that any adjustment of the stabilizing 
plane will bring the JN-6H into perfect balance under all 
condit.ons. In the above table no account has been taken of 
the relative height of the line of thrust, nor of the relation of 
slipstream to stabilizing plane. However, if nose heaviness is 
completely cured under power, it will always be materially re- 
duced for a glide, for the same air speed. 

In case the machine is so nose heavy or so tail heavy that 
longitudinal balance can not be obtained by adjusting the 
stabilizing plane within the limits indicated herein, it will then 
be necessary to change the stagger. 

For this particular machine a change of stagger of 1 in. on 
the upper plane, provided the angle of incidence is not 
changed, should correct for about 7 lb. at the center of the 
stabilizing plane. In other words, a change of stagger of the 
upper wing of 1 in. is approximately equivalent to a change of 
the setting of the stabilizing plane of 0.215 deg. or 0.15 in. 


—Air Service Information Circular. 
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Book Reviews 
AIRPLANE CHARACTERISTICS. By Prof. Frederick Bedell. (D. 
Van Nostrand Co. 123 pp.) 


Written by a physicist and an experienced teacher, this work 
is an excellent contribution to the elementary study of aero- 
nauties. ; 

Simple as the treatment is, it is correct. The student read- 
ing this book will not have to unlearn anything when proceed- 
ing to a more advanced study. Perhaps, these remarks do not 
apply entirely to the stability portions of the book, where the 
treatment is not quite so rigid. 

The glossary of the National Advisory Committee for Aero- 
nauties is reprinted for the benefit of those not familiar with 
the standard Anglo-American aeronautical terminology. This 
is an excellent idea and might be generalized by authors of 
aeronatical textbooks, for it will help towards weeding out 
many duplicate terms which only serve to confuse the reader. 


THe Aviation Pocket-Boox, 1919-1920. By R. Borlase 
Matthews. Seventh Edition, Revised and Enlarged. (Crosby 
Lockwood & Sons, London) 


The author states in this preface that a very considerable 
portion of the book has been rewritten, its size increased, and, 
that it has been carefully brought up to date. . Nevertheless, 
Dines’ eurves for inclined flat plates and Stanton’s formula 
for flat plates are still included. There is, on the other hand, 
aerodynamical information of the most modern character, and 
data is given for the latest wing sections. Stability is as 
sketchily presented as ever. The chapter on structural design 
now includes special cases of the theorem of three moments, 
a curve for the strength of tapered struts, and other useful 
material. The meteorological information is perhaps the best 
part of the book. There is a good deal of information on 
electrical clothing, and other electrical instruments. The 
pages on engine care and maintenance are reliable and clear. 
A very complete list of engines is given with main charac- 
teristics of each. The British A. G. S. Standards are fully 
covered and would be of use to American designers. A very 
incomplete bibliography is given. Armament is well treated. 
The pocket book also gives the main dimensions of typical 
airplanes and main data on representative airplanes. 

While there is considerable improvement over previous 
editions, the pocketbook is still far from being satisfactory. 


DyxKer’s AUTOMOBILE AND GASOLINE ENGINE ENCYCLOPEDIA. 
Twelfth Edition. (940 pp., 532 charts and illustrations. A. 
L. Dyke, St. Louis, Mo.) 


This book may justly be termed An Automobile Encyclo- 
pedia, as the subject is very fully covered. It is particularly use- 
ful from the point of view of repair and adjustment, covering 
every detail, from the construction and repair of the axle, to 
the repair of the radiator and top. Every part of the motor 
and every part of the car is explained in simple language, 
with very clear diagrammatic sketches. This applies to the 
engine, transmission and all other parts. Useful hints are 
given on valve setting, timing, carburetor adjustment, lubri- 
eation, ete. Full information is given on ignition systems, and 
location and correction of ignition troubles. Storage batteries 
are fully treated and their troubles also discussed. Very 
eareful instructions are given on the operation of the car. 
Tire repair, building equipment of garage, and adjustment of 
clutches are very useful chapters. 

Any one, mechanically inclined, with this book at hand, can 
be his own repairer. 

INTERNATIONAL DICTIONARY OF AERONAVIGATION. by Ing M. 

Mele Dander. (171 pp. Ulrico Hoepeli, Milan.) 


This is a four language dictionary, Italian, French, Eng- 
lish and German. It has a very useful systematic index and 
the body of the work is divided into suitable parts, such as 
types of airplanes, atmospheric conditions, flight elements, 
flight, body, tank, etc., so that the reader is readily able to 
find precisely what he was looking for. The book seems 


to be very reliable as regards Italian and French terms, but 
some of the English words given, such as “ helicopter” and 
“gigantic plane” do not give us complete confidence. 

Despite some flaws the book should prove helpful in the 
reading of foreign aeronautical publications. 
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Fic. 1. THREE-QUARTER FRONT ViEW oF THE New GLENN L. Martin TorrPepo PLANE 


The Glenn L. Martin Co. has just completed another new 
ype of torpedo plane of the United States Navy. This plane 
vas given its trial test on May 6, 1920, at McCook Field 
Dayton, Ohio. Both Army and Navy officials witnessed the 
trial test and consider the performance of the new torpedo 
plane an unusual success. 


The new Glenn L. Martin Navy Torpedo Plane has a 
total gross weight of 11,910 lb., which includes a useful load 
of 4950 lb. In addition to its crew of three men (pilot, navi- 
vator, and gunner) this plane carries a 1650 lb.-torpedo, 450 
lb. of bombs, two Lewis machine guns, a radio set, a com- 
plete equipment of instruments and accessories, and a supply 
of fuel for four hours operation. 


It has a flying speed of 107 m.p.h., and will climb from sea 
level in ten minutes to an altitude of 5100 ft. 


Purpose 


The Martin Navy Torpedo plane is the forerunner of a new 
phase of naval warfare: Its high speed, comparatively small 
dimensions and unusual maneuverability give it numerous 
advantages over the present-day torpedo boat destroyer. 

This type of airplane is intended for operation either with 
a fleet or directly from shore stations. Although it is not 
equipped. with floats, it has, in addition to its specially de- 
signed landing chassis, emergency flotation bags which are 
inflated by compressed air. Thus it is adapted for landing 
either on water or on land. 

Operation With Fleet 


In operating with a fleet, the plane fully loaded can take 
off from the deck of a warship or sea sled. Its cruising radius 
of 480 miles permits of several hundred miles reconnaissance, 
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and by means of its radio equipment accurate communication 
ean be maintained at all times. It can single out the enemy, 
sweep down and launch its torpedo at close range, thus 
practically insuring a hit, and then fly back to its mother ship. 
By means of its flotation bags which are inflated just before 
landing at sea, it can alight on the lee side of its mother ship 
and be hoisted on board by means of attachments in the upper 
wings. 
Coast Defense Element 

As a coast defense element it can operate from the shore 
or coast defense station and thus take the place of coast de- 
fense guns. The average coast defense gun has a_ range of 
about 25 mi., whereas the Martin Navy torpedo plane can 
fly out to sea a distance of 200 mi., exeeute its mission and 








Fic. 3. Prtor Cockprr AND Forwarp Gun NEST OF THE 


New Martin TorreEpo PLANE 


at the same time keep the home station in constant communi- 

eation regarding its operations. Should engagement take 

place so far out to sea as to make the trip to shore impossible, 

this plane can land at sea by use of its flotation bags, and sig- 

nal its home station or any nearby ship as to its location. 
Economical Advantage 

From an economical consideration twenty Martin Navy 
torpedo planes can be built for the cost of one torpedo boat 
destroyer, and can be manned by less than one-third of the 
men required to operate one torpedo boat destroyer. There- 
fore the loss of one torpedo plane and its erew of three men 
is comparatively insignificant in realizing that it is just as 
capable of sinking a battleship as is a torpedo boat destroyer 
which costs twenty times more and requires approximately two 
hundred men to operate. 

In comparison with coast defense guns which cost on an 
average of several hundred thousand dollars apiece and have 
a range of about only 25 miles, the Martin Navy torpedo 
plane can cruise out to sea further than any coast defense 
gun can fire and probably produce more accurate results due 
to its reduced range of fire. 

Design and Construction 

The Martin Navy torpedo plane is essentially a land type, 
twin-motored, tractor biplane. It has several recent develop- 
ments, such as folding wings, which when folded reduce the 
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Fie. 4. Tue New EnGInse MountTINnNG AND DIVIDED 
LANDING GEAR OF THE NEw Martin TorpPepo PLANE 


over-all width of the plane to 35 ft. 10 in., thus minimizing th« 
space required for housing. Another new feature is found 
in the landing gear which is divided in the middle so as to 
permit the torpedo cradle, capable of carrying a 2100-lb. 
torpedo, to be suspended underneath the fuselage. 

The two 12-cy!. Liberty engines are mounted on the lower 
front wing beams just outside of the first wing strut away 
from the fuselage. By mounting the motors in this manner 
the center of gravity is lowered, the flying efficiency is in- 
creased, and the motors are made more accessible than they 
would be if they were suspended from the upper wings or 
between the struts. 


SPECIFICATION 


Wine GpGe, OVOP Gil. oc ccccccccccccrccscsecesescenecess ss 71 ft. 5 in. 
Byam, Wings felded... cccccccccccveseesscscccsesesessece 35 ft.10 in. 
Se Oe ere er ee ee 46 ft. 4 in. 
Ci en ts oe eben ene sees eae ee eben ane 14 ft. O in. 
QT pc acaccncesestsvcebesbhucssadaneeueneanes 6,533 Ib. 
I a an bed abe Okie Bee ae od aoa eee 4,954 Ib. 
PPP PC TTT OPT TCT CC error ree 11,487 Ib. 
SEPT TTT T TT Tere ee ee ee 4 men 
ee GE MIE 6 icnadn 4ccndcscaraneesedcssaceewesaees 5 to 7 
POCO ET CECE TC OTT CCRT CT er eee 107 m.p.h. 
peeemenemees geal (Ob Gat DOVER) sc cc ccsicccccscecechsanse 95 m.p.h. 
Cn, 2 ccc kbuect ee setae seen sb ange oes beeeuee 60 m.p.h. 
Cees GORE Sram GOR ROUGE). «cc cccsensscsecincnéanéuc 5100 ft. in 

10 min. 
i. ci da wenn e065 4s Ske eees bemnneneneaeee 480 m.p.h. 
ES REPS TE EE ETS ES re rey ee or rer ree 10000 ft. 
SE NS ci ka nd alice «dee le wacked ae bel ae 12900 ft. 


MoTors 
‘Two 12-cylinder Liberty motors, each 
with self-starters. 


400 h.p., rated at 1700 r.p.m. 
ORDNANCE EQUIPMENT 

Two mounted Lewis machine guns 

Six Lewis gun magazine drums 

rhirteen sockets for magazine drums 

One 2100-Ib. torpedo or the equivalent in torpedo and bombs 

Sighting and releasing mechanism 

INSTRUMENTS 

Tachometers, gasoline gauge, oil pressure gauges, clock, 
compass, altimeter, angle of incidence indicator, lateral indicator, 
Liberty switches, air speed indicator, tools. 


motometers, 
dual 
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The Bureau of Standards has just issued an official report 
on the altitude reached by Maj. R. W. Schroeder on Feb. 
27, 1920, at MeCook Field, Dayton, Ohio. Major Schroeder 
ised for this flight a Lepere biplane with a Liberty Twelve 
gine equipped with a supercharger. 

It appears from this report that the altitude reached by 
‘ajor Sehroeder, corrected for instrumental errors but un- 
rected for air temperature difference, is 38,180 ft., while 
s “most probable altitude”—as it is officially termed by the 
ureau of Standards—which is corrected for air temperature 
| ference is 33,000 ft. 
As the altitude of the flight made by Roland Rohlfs on 
pt. 18, 1919, with a Curtiss 400 hp. Wasp, was 34,910 ft. 
neluding correction for instrumental errors, but excluding 
r temperature correction) and 32,450 ft. (including air tem- 
rature correction) it follows that Major Schroeder actually 
-!:mbed higher than Mr. Rohlfs whichever way it is calculated. 
The official report of the Bureau of Standards follows :— 
Discussion of Data and Instruments 

Two Henry J. Green barographs, Identification Nos. 204 
and 206, were used. As the clockwork of No. 206 stopped 
during the flight before the highest point was reached, the 
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Major Schroeder’s True Altitude 33,000 Ft. 


the temperature pressure tests recently made on these instru- 
ments by the Bureau of Standards. The strut thermometer 
was not tested as it was damaged subsequent to the flight, but 
the error in the average temperature of the air column due to 
the calibration of this thermometer is probably not more than 
1 deg. C. If this error were 2 deg. C it would change the com- 
puted altitude by only approximately 250 ft. 

Both barographs used have excessively large instrumental 
errors and thus complicate the testing and computation, and 
introduce uncertainty into the result. 

Altitude Determination 
Pressure difference from flight-history test 
Correction due to error of Boyce motometer 


21.67 in. 
+0.34 in. 





22.01 in. 
Ground pressure, MeCook Field, at start of 
flight (by Weather Bureau barometer correc- 


ted for difference in altitude of 150 ft.) 29.49 in. 





True pressure at highest point 7.48 in. 
Isothermal altitude corresponding 


(A. I. Cir. No. 3) 


to 7.48 in. 
37850 ft. 
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THe LepereE Ficuter (400-Hp. Linertry with Moss G. E. 


A Most Propaste Attitupe oF 33,000 Fr. 
Photo International 


pressure curve for this barograph could not be followed 
throughout, and, owing to the uncertainty as to the highest 
point indicated on the chart, the result from this instrument 
was disearded. No. 204 was given flight-history tests on 
Mareh 24 and 25 in which the flight conditions were closely 
reproduced. From these results the pressure difference be- 
tween the ground and the highest point reached was obtained. 
(Had the average of the results from the two instruments 
been used, the computed altitude would probably have been 
increased by about 400 ft.) 

The ground pressure existing at the time of the flight as 
given by the MeCook Field mercurial barometer differed so 
greatly from the result obtained by correcting the pressure 
given by the Weather Bureau barometer at Dayton for the 
proper difference in elevation, that the former was discarded 
as being probably erroneous. This action increases the com- 
puted altitude by about 570 ft. 

A Boyee motometer was used to measure the temperature 
of the instruments in the cockpit and a liquid thermometer 
was used for the free air temperature. These thermometers 
were not available at the time the flight—history tests were 
given the barograph. The motometer was later given a 
flight-history test and an error of + 15°C determined for it 
at the highest point of the flight. Owing to this error, a 
correction to the pressure difference as found from the baro- 
graph tests was necessary. This correction was obtained from 
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SUPERCHARGER) ON Wiicu Mas. R. W. ScHrogpER REACHED 


Isothermal altitude corresponding to 29.44 in. 
(ground pressure at time highest point was 
reached by Weather Bureau barometer correc- 


ted for difference in altitude of 150 ft.) 420 ft. 
Isothermal difference in altitude 37430 ft. 
Temperature correction for height of air column 

(mean temperature -29.2 deg. C) 5180 ft. 


32250 ft. 
750 ft. 


True difference in elevation 
MeCook Field above sea level 


33000 ft. 


The folowing results are in accordance with the method of 
computation specified in the F. A. I. Rules for 1919 as in- 
terpreted by the Aero Club of America. In this ease the 
temperature correction to the air column is not applied. 
Isothermal difference in altitude as already 

computed 


Probable altitude above sea level 


37430 ft. 


McCook Field above sea level 750 ft. 
38180 ft. 

Summary 
Probable altitude 33000 ft. 
Altitude by F. A. I. 1919 method 38180 ft. 















The Bureaus of Construction and Repair and of Steam En- 
gineering, Navy Department, have issued specifications for 
two-place airplanes capable of being used either as seaplanes 
or as land planes. Bids on this schedule are to be opened on 
June 1, 1920. 


Characteristics 


The functions of the new type which it is desired to develop 
are considered to be as follows :— 


(a) 
plane. 

The plane is to be so designed that it ean be converted into 
either a seaplane or a land plane by changing the type of land- 
ing gear only. The pontoon struts should fit the land chassis 
strut fittings at fuselage without any readjustment or change. 
A simple and easily convertible chassis is desired. 

It is desired to provide an airplane for the use of aviation 
units serving with expeditionary and advanced base organiza- 
tions. The airplane will be used as a reconnaissance, photo- 
graphic, or bombing plane by varying the load. 

Maximum field of vision is to be provided for both pilot and 

Maximum ares of fire are to be provided against air 
Stick control is ‘to be fitted in forward cockpit only. 


A plane for use as a seaplane and for use as a land 


observer. 
attacks. 

(b) 

A high lift wing section is to be used and the loading per 
square foot of wing surface and per brake horsepower should 
be low enough to insure a take-off where only a short run is 
available, and on ground of the character which is encountered 
in small fields on expeditionary duty. The plane should have 
ample propeller clearance and wheels high enough to permit 
operation over unprepared ground. 


As a land plane. 


(ec) 

The plane is to be pontoon type and not a boat type. 

When weather conditions are favorable the seaplane will be 
lowered over the side of a ship and required to rise with its 
own power from the sea. The plane shall, therefore, be pro- 
vided with a suitable hoisting sling, (General Specifications 
100-A paragraph 230) readily accessible to the crew of the 
seaplane and conveniently arranged for hooking on in a swell 
with ship rolling. The seaplane shall be stable and controllable 
when running in a moderately rough sea. Particular atten- 
tion must be given to the protection of the propeller from 
spray. 

Bidders must show in their designs sufficient evidence of 
sea-worthiness to convince the Department that the design is 
worth consideration. Bidders are required to show a stable 
flotation system;.secure against capsizing when at rest on a 
rough sea; provided with water-tight subdivisions; an excess 
buoyancy of more than 100 per cent; sufficient clearance under 
lower wings and tail to keep clear of breaking seas; means for 
towing consisting of a bridle or lizard seeured forward at a 
suitable point for towing and led back to a point where the 
crew can conveniently reach it for securing a heaving line. 


As a seaplane. 


Favorable consideration will be given to the provision for 
detaching the wings wholly or in part while adrift at sea. It 
is contemplated that as a seaplane, the plane will sometimes 
land in very rough water, and in ease of a wreck, it is desired 
that the flotation elements will remain sufficiently intact and 
buoyant to float the crew until they ean be rescued. (General 
Specifications 100-A, Paragraphs 341-6). 


(d) 

In the air the plane both as a seaplane and a land plane 
shall be in proper flying balance, completely controllable, and 
in all respects a safe and reliable flying machine. 

The inherent stability shall be such that pitching motions 
die out naturally without the intervention of the pilot; the diree- 
tional stability such that a given course can be held without 
undue effort; that on a turn if correctly banked the plane 
tends to hold this bank; that no abnormal motion is introduced 
by cutting on or off power. (General Specifications 100-A, 
paragraph 347). 


Maneuvering in the air. 
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(e) Handling and housing. 


The airplane shall be constructed so as to permit ready as- 
sembly and disassembly of the principal parts to facilitate 
stowage aboard ship. Especial attention must be given to 
rapid and certain alignment of all fixed surfaces, if possible 
without need for adjustments. Folding wings or quick detach- 
ing wings are desired. The airplanes will be housed in a re- 
stricted space, but must be in a condition for service in a mini- 
mum time, and in any case on not more than one-half hour’s 
notice. The overall span shall not exceed 40 feet, and in 
general, careful attention shall be given to keeping over-all 
dimensions of all principal parts to a minimum, All control 
leads shall be readily accessible and so rigged that correct ad- 
justment of slack is not affected by assembly and disassembly. 
Gasoline and oil piping and engine centrols should be so-rigged 
as to be unaffected by disassembly of the airplane for storage. 
The complete power plant should remain assembled as a unit. 


(f) Handling Crates. 


The parts of the airplane are to be so distributed among 
the various crates that they ean be readily handled and trans- 
ported by manual labor without the use of special equipment. 
The erates shall be reasonably water-tight and so constructed 
as to permit ready reassembly and reerating, and sufficiently 
rugged to permit of rough handling. 


(g) 


Air performan :e. 

When carrying a useful load of 1300 lb., representing full 
fuel and such items from the ordnance and equipment listed 
as the Department may designate, the airplane shall meet th« 
following performances as a land plane— 


Low speed (not more than) 45 m.p.h. at sea level. 
High speed (not less than) 90 m.p.h. at sea level. 
Climb in 7 w. iwtes........ 5,000 ft. 

(h) Enduruves. 


A gasoline tank capacity of 90 gal. is to be provided. 





Aerial Freight Service Begins in July 


A large aerial freight transportation system, embracing 
the entire country, will be inaugurated_in July by the Aerial 
Transport Corporation, according to a recent announcement. 
Five hundred large British airplanes are to be used in main- 
taining schedules comprising this system, all of which have 
been contracted for. 

In addition, an allied company, known as the Aircraft 
Sales Corporation, has been incorporated in Delaware to 
dispose of 2,500 more British airplanes, 5,000 airplane 
engines and a vast quantity of aeronautical accessories. The 
equipment represents part of the surplus aeronautical 
material left over from the British government’s war endeavor. 


Some of the country’s most famous aviators are officers of 
the two new companies, among them being Commander P. N. 
L. Belkinger, who piloted the famous NC-1 in the first trans- 
atlantic flight; Colonel R. S. Hartz, who commanded the 
first airplane to fly around the “rim” of. the United States; 
Major A. W. Harris, laté of the United States Air Service, 
and John A. Jordan, chief of construction, United States 
Aerial Mail Service. Judge Grey of Niagara Falls, is head of 
the companies. 

The new transport company is obtaining a tract of land 
in New Jersey which will be turned into the Eastern terminus 
of the aerial freight carrying system. The services will be 
inaugurated between New York, Cleveland, Chicago and 
Minneapolis, in which DH-9a and DH-10 planes will be used. 
As the operations proceed, the system will include a series 
of zones which will act as feeders to the main trans-continen- 
tal service. 

The statement announcing the service was issued by W. H. 
Workman, representative in this country of Handley Page, 
Ltd. 








The Gliding Sisefies of Seaplane Floats 


By Lieut. Col. A. Guidoni 


Italian Air Attache, Washington, D. C. 


Seaplane floats generally used are of two different kinds. 
In the first the gliding surface is completely distinct and sep- 
arate from the float, being formed by a series of ribs placed 
laterally or under the float; in the second the gliding surface 
is an integral part of the float, being part of the whole of the 
bottom. 

The calculation of the gliding surface for a given seaplane 
presents such theoretical difficulties that, nearly always, the 
surface is established by comparing it with that of a well 
known machine and by controlling this calculation by means 
of trials at the experimental model basin. 

The direct calculation of the gliding surface may be made 
with satisfactory results in specific eases, that is, when the 
resistance of the float, due both to the gliding surface and to 
the keel, can be easily determined. 

In the following direct-caleulation example, we have some 
properties of general character that can be applied to all sea- 
planes. These properties are perhaps more interesting than 
the ealeulation itself. which naturally cannot be assumed to be 
without errors in most of the cases. 

Let us take a ecylindrical-float seaplane with a separate 
gliding surface placed under the floats (Naval Architects sym- 
bols are used). 


Let D = Displacement in ecubie meters 
L = Length of float 
d = Volume of the submerged float at + speed 
s = Midship section of the float at v speed 
‘Rx = Coefficient of the aerial drag of the seaplane 
Ry = Coefficient of the lift of the seaplane 
o = Gliding surface 
kx ky = Coefficients of the resistance and of the lift 
of the gliding surface 


k = Coefficient of resistance of the craft 





The resistence of the seaplane at V speed is the sum: 


of the resistance Rx v? in the air; 
of the resistance kx ¢ v? of the gliding surface; 


of the resistance k s v? of the craft; 
d = D — Ry v? — ky ¢ v? 


s = D —Ry v2 — ky o v? 





: L 
The total resistance is then: 
D — Ry v2 — ky ¢ v2 





R=Rivze+thsov? +h 
L 
Therefore the total resistance is a function of v and ¢ 
R= (a—b v2) v2 ¢ + (c+ dD—e v?) v? 
Differentiating with respect to v and equating the result to O 


we have then an equation which can be solved with respect to v. 
(2av — 4 bv?) ¢ + (2dDv — 4 ev?) = O 


e o+ec 
2b « + 2e 
The value of v is called critical speed because to it cor- 
responds a maximum resistance. 
Substituting v in the expression of R and simplifying, we 
have: 








a? b og? + (a? e -+-2abe + 2abdD) o? 
(2b ¢ + 2e)? 
(2aec + 2aedD +- 2bedD +- be? +- bd? D?)c 
(2b « + 2e)? 
ec? + 2ecdD +- ed? D? 


Rmax = 








-- 





(2b ¢ + 2¢)2 


The value of maximum resistance is therefore function of 
the gliding surface ¢ and of the displacement D. 
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Resistances 1 om.-500 kg. 
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- —-——-———__ Diagram of the resistances maxias, 





@ Maximus resistances. 





e Initial sliding resistagces. 





@ Miying resistance, 





Sodle of the strengnts 1 om.=500 ke. 
Asymptote of the diagram or tne maxima. 











Resistances relative to the various gliding eurfaces. 
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On tracing the usual diagrams of the static and dynamic 
vertical thrusts and of the resistances of a seaplane (Fig. 1) 
if the gliding surface ¢ has been happily selected the resis- 
tance changes according to a characteristic curve which after 
reaching a maximum decreases down to a minimum point, 
thereafter maintaining a constant course or nearly so. The 
minimum value is called gliding resistance and corresponds to 
a gliding speed (v) which is the minimum at which the weight 
of the seaplane D is completely compensated by the dynamic 
thrust of the hydro and aerial lifting surfaces. 

D = Ry v:* + ky o vi" 


D 
1 |-—— Te 
VRy + ky o 
From this point 
R = Rz v2 +- hex v2 once ccc ccccccces (4) 
and as the plane continues to rise and ¢ continues to de- 
crease, the value of R remains practically constant. The slid- 


ing resistance is: 


R: = Rx v:? + kx o vi? 


The foregoing equations (1), (2), (3), (4) lead to interest- 
ing theorems. 

Applying the law of mechanical similitude, it is found that 
if two seaplanes are mechanically similar, the yiiding surfaces, 
the critical and sliding speed, and all geometrical and mechani- 
cal elements are similar, according to the ratio established by 
the law of similitude. 

This theorem is seareely applied in practice, owing to the 
fact that, velocities vary according to the \a and the powers 


HP 
according to % 7/2, the ratio — varies according to Y @ In 
D 
general practice, however, it is a matter of passing from a 
known seaplane to another, keeping the same H. P. weight; 
that is, the same speed; but in this instance the similitude law 
“an only be applied in a very approximate manner. Let us 
consider the similitude coefficients in the general ease. 


Weight strengths a p 
Speeds a p 

Powers a n 

Volumes a h 





Surfaces g 2/3h 
Dimensions x 1/3 h 
Among the exponents must exist the following equations: 


n=m-+ p 


p=h 





9 
—h = p — 2m 
3 
This relation results because the surface multiplied by the 
square of the speed gives a power of: 
9 


ail + p 2m => p 


3 
In the ease of mechanical similitude 

1 7 
p=—3=—h m— — n= — 

2 2 
9 

and thus —h == p — 2m is satisfied. In the second case, in- 

9 


o 
stead, wishing that the speeds be the same or m = D, and that 
the weights be in ratio to the cubes, orp = 3, it is not possible 
to satisfy the equation 


—h == p — 2m 
3 
We should admit the following ratios: 
Weight strengths «3 
Speed 1 
Power a? 
Volumes 
Surfaces ao % 
Leneths g 3/2 
and this ean only be done in an approximate manner, in as- 
suming the length of the float as constant. 

In this instance we could say: 

If two seaplanes have equal speed, the gliding surfaces are 
to each other approximately in the ratio of the weights and of 
the motive apparatus. 

Numerical example—In the numerical expressions 1, 2, 3, 4, 
let us give to D and to the coefficients the several values re- 
lating to a practical ease. 


D =>} 10 tons 
L=-14m 


9/. 


/ 


(m*) 
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CoMPARATIVE TABLE OF SEAPLANE FLoat PerroRMACE 


GLIDING SURFACE CRITICAL SPEED 





MAXIMUM RESISTANCE 


Cc V Rm 
(sq. m.) (m./see. ) (kg. ) 
0 29.50 8200 
0.1 24.50 5600 
0.5 16.50 2900 
1 13.20 2050 
3 9.50 1400 
5 8.30 1350 
7.5 7.70 1420 
10 7.30 1600 
20 6.85 4750 

- 6.00 a 


SLIDING SPEED 





SLIDING RESISTANCE 


V: Ri 

(m./see. ) (kg. ) 
40 1660 
33.2 1560 
22 1435 
16.3 1390 
10.3 1360 
8 1348 
6.6 1345 
5.7 1341 
3.9 1338 
0 x x0 
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k = 25kg/ sq. m. m/ see. 
kx = 4kg/ sq. m./ sec. 

ky = 30 kg/ sq. m m./ see. 
R: =1 

Ry == § 

Vo = 40 m. see flying speed 


The coefficients are: 


a=4 

b = 0,054 
c=] 
ad=18 
e = 0.011 


The expressions (1), (2), (3) and (4) become: 
860 o® =- 8408 o? + 21062 ¢ + 4,057 


Rmx = 





xX 1000 
(108¢ + 22)2 





t= 





4¢6+19 
V < 1000 


108 ¢ + 22 


Ri = (1+ 4s) V2 


10000 


i= V 


By giving to o increasing values, we now calculate the cor- 
responding values of V and Rmax, of V: and R: (see table) and 
embody them in curves (Fig. 2). 

With the general formula, we calculate the resistances for 
the same values of o : 

R = (4—0,054 X v2) vo? K ¢ + (19—0.011 v2 ) v? 

. From the examining of the ‘Rmax ¢ and the Rv curves we de- 
duce that: 

In a seaplane of a given weight if the gliding surface 
varies, the maximum resistance Rmax also varies, and precisely, 
with the inereasing of the gliding surface, the maximum re- 
sistance decreases until it reaches a minimum which is the best 
value of the gliding surface. : 

This minimum value of the maximum resistance possessés 
interesting characteristics because it sets a limit for the sur- 
face, beyond which is is useless to increase its extension. 

In the case in question this value is 4.6 sq.m. and it may be 
found analytically or by means of the diagram, observing that 
the sliding resistance of the gliding surface of said value 
equals the maximum resistance. 


10000 860 o3 +- 8408 o2 + 210626 + 4052 
(1 + 4c) = 
6 + 30s 


from which equation we have o. 


6 + 30¢ 








(108 ¢ + 22)2 


By letting ¢ increase further, the values of the maximum 
resistance become theoretical quantities, inasmuch as before 
reaching the critical speed, the vertical dynamic thrust equals 
the weight, that is, the sliding speed becomes less than the 
critical speed. 


Regarding these values of the gliding surface, the resistance 
is no more a maximum but an edge corresponding to the slid- 
ing surface. 


The eurve of Rmax ¢, beginning from the minimum value, 
re-ascends and becomes asymptotic for a value of the speed v 
corresponding to ¢ =~ (see table) ; this part of the curve is 
purely theoretic: to materialize it would be necessary to have 
the seaplane keep all its gliding surface immersed, even be- 
yond the sliding speed. 


It has been pointed out that it is not advisable to exceed the 
value of the best gliding surface; but if we study the curve of 
Fig. 2, it appears that the gliding surface may not have -ex- 
actly the best value, for, without inconvenience the surface 
could be lessened considerably without causing the maximum 
resistance and the eritical speed to increase proportionately. 


For instance (see table) by reducing the sliding surface from 
5 sq.m. to 3 sq. m., the Rmax inereases from 1350 kg. to 1400 
kg. (only 50 kg) and the critical speed from 8.30 m./sec. to 
9.50 m./see. If the plane is a slow one, it is not advisable to 
lessen to an appreciable degree the sliding surface; but, in the 
ease of a fast machine with a considerable propelling power/ 
kg, it is not essential to adopt large gliding surfaces. 


What has been said concerning floats with a separate gliding 
surface refers also to the gliding-bottom floats; with the ex- 
ception that the coefficients k, kx, and ky are different and 
cannot be considered uniform. 


If this study has shown that the required gliding surface 
can be ealeulated with satisfactory exactness, thereby obviating 
the needless exceeding of the dimensions, the ratio of the sur- 
face to the weight constitute a serious obstacle to the increasing 
of the size of the plane, as the weight of the floats increases 
far more rapidly that that of the plane. 


Large seaplanes, consequently, more than large airplanes, 
require great and greater ingenuity of solution by the de- 
signer, lest, due fo excessive weight and encumbrance of tne 
floats, the characteristics of the plane result unsatisfactory. 








The Ricci Commercial Seaplane R-I 


The Ricei Type R-1 commercial seaplane was built to the 
designs of the Ricci brothers by the Industrie Aviatorie Meri- 
dionali, at Naples, Italy. The machine is noteworthy for its 
flotation system, which consists of two paralell hulls of general 
flying boat type, and for the location of the passengers, who - 
are accommodated in a cabin situated in the center section, 
with the roof flush with the upper plane. 

The power plant consists of three Isotta-Fraschini model 
V .6 engines of 220 hp. each, two of which are mounted 
outboard in wing nacelles, while the third engine is fitted in 
the nose of the center nacelle. The wing propellers are 
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Ricct COMMERCIAL SEAPLANE R. 1 1N FLIGutT 


When the Ricci R .1 is used for the carrying of mail and 
freight, compartments are fitted for this purpose in the for- 
ward portion of the two hulls. The center cabin then ac- 
comodates two pilots forward, the fuel and oil tanks in the 
middle, and a mechanician aft. When the machine is used as 
a passenger carrier, the center nacelle is fitted as cabin for 
ten passengers beside the regulation crew of three, and the 
fuel and oil tanks are mounted in the hulls. 

The twin hull system has been adopted with a view to 
affording a strong and rigid support to the tail planes. These 
consist of a non-lifting stabilizer and a one piece elevator. 
On top of the stabilizer are mounted three triangular vertical 
fins and three balanced rudders. 

Another object the twin hull system answers is to distribute 
the masses and stresses over the whole structure as evenly as 
possible, and to reduce the dead we'ght of the floating portion. 

The two hulls are built of two-ply cedar and are divided 
into a number of watertight compartments fitted with inspec- 
tion ports. They are braced to one another as well as to the 
main planes by means of tubular steel struts. 

The upper plane is rectilinear in front elevation. The 
lower plane is parallel to the upper plane in the center 
section, while the outer panels are set at a slight dihedral. 
Ailerons are fitted to both upper and lower plane. 

The ailerons, rudders and the elevator as well as the inter- 
plane struts and the framework of the wings are con- 
structed of steel tubing. 

Following is the specificatign of the Ricci R .1 seaplane :— 
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SPECIFICATION 
Span, upper and lower plane ...... eorrrrret, = 
ME cccecckesnedanenbe 60006060060s nee 
Maximum height .............. yrevreryrrrr 
Wetal Wis GFEB oc ccccscisincccsee écoc'eve's ssa ae 
PE MED -Sessvccatvestsoked ssosececsdvemnl ae 
ee a ovcbesceesce Gl a> 
Weight loaded ........ itcehnadas 090006eeseeeeee 
Total horsepower ...........+: én 0n0cesesannsekeie ae 
Maximum horizontal speed ..... occesececce ane Mmm 
OS stachensonndsadsseenss neseseccssavngyecenwer ee 
Safety factor of planes .............. ‘sb esosenhuessesuee 





Forest Products Laboratory Celebration 


The Forest Products Laboratory was organized by the U. 
S. Forest Service in 1909 and formallly opened in June, 1910. 
It is conducted in cooperation with the University of Wis- 
consin. 

During the ten years of its existence the efforts of the lab- 
oratory have been devoted to the development of improved 
methods and processes for the better utilization of forest 
products of all kinds, and to the direct assistance of the indus- 
tries concerned. 

During the war direct assistance was rendered the War and 
Navy Departments and various other branches of the Govern- 
ment in the solution of many important problems, particularly 
in connection with aircraft, gun-stocks, artillery wheels, escort 
wagons, and the boxing and erating of arms and stores for 
overseas shipment. It was necessary, throughout this period, 
to abandon all work on the regular peacetime program. 

A good many men acquainted with the work of the labor- 
atory have expressed the thought that the laboratory and the 
service rendered by it should receive some mark of recognition 
or appreciation from the industries which it serves. In 
response to this thought, the decennial celebration has been 
planned, and the General Committee organized to carry out 
the detailed arrangements. 

The present plan calls for a two-day prograin, including 
addreses by men prominent in science, industry, and com- 
meree; inspection of the laboratory; a banquet; and 
various other forms of instruction and entertainment. It is 
proposed to make a permanent record of the decennial in the 
form of a souvenir publication to contain all of the addresses 
and other relevant matter, including all the names of those 
who can permit a permanent record of their cooperative con- 
tributions to be made. 
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THREE-QUARTER REAR VIEW OF THE Ricci R. 1 CoMMERCcIAL SEAPLANE 
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The Loughead 


General Description. The Loughead sport-biplane is a 
single-place airplane designed to give a good machine at a 
minimum of expense. It embodies no radical departures 
from standard aircraft design, and has an excellent per- 
formance. : 

Every thought has been taken to make the plane a “one man 
job,” and the result is that practically any small field or 
country road becomes an aerodrome to the owner of a Loug- 
head sport biplane. The patented wing folding feature re- 
duces the housing space required to such an extent that any 
good garage is a suitable hangar. The simplicity of the 
power plant eliminates the need for expert mechanics ,and 
brings the cost of operation down. 

Special Wing Control. In addition to the conventional 
controls, a lever is placed at the side of the seat which throws 
the lower wings into a vertical position through an are of 90 
degrees, thus placing them in a convenient position for fold- 
ing alongside the body, and also providing an extremely 
effective air-brake which makes it possible to stop the plane 
within from 50 to 75 ft. of the point where the wheels first 
touch the ground. At the same time the lift of the wings is 


Sport Biplane 


composing one complete layer of plywood as a unit. The 
three complete layers of plywood are successively applied 
to a mold which determines the shape of the body, binding 
cloth and water-proof casein glue being applied between the 
layers. The three layers are then subjected to a uniform 
air pressure of 20 Ib. per sq. in., which is maintained over 
the entire surface until the glue has set. 

This process produces a plywood shell of a uniform thick- 
ness of 4 in., which is extremely strong for its weight. 

At all points of attachment of the landing gear, wings, 
struts, ete., the weight is evenly distributed over large areas 
through reinforeing blocks and plates. 

Upper Wings. The upper wing is built in three sections. 
The fuel tank is located in the forward part of the center 
section, and the trailing edge is hinged at the rear spar per- 
mitting it to be raised when pilot is getting in or out of 
cockpit. Simple, but very rigid latches hold it in plaee 
during flight. 

The fact that no ailerons are employed makes it possible 
to use the most efficient semi-elliptical form for the wing tips 
on both the upper and lower planes. The entering edge is 





Tue LouGHEAD Sport PLANE AT THE SAN FRANciIsco AERO SHOW 


reduced nearly 50 per cent so that the plane has no tendency, 
even in a strong wind, to leave the ground after landing. 

Strut Arrangement. The upper and. lower wings are sup- 
ported by a V strut near the wing tips, which is_ solidly 
bolted to the upper wing spars and fastened to the spar of 
the lower wing by a simple, but rigid pipe connection. 

Lower Wing. The lower wing is similar in form to the 
upper, except that one deep spar serves to brace the wing in 
all directions. The spar is pivoted at the body, and at the 
lower end of the V strut, allowing the whole wing to rotate, 
and it is this action which affords a very simple and efficient 
lateral control. The pivotal point is just forward of the 
eenter of pressure of the wing, so that there is very little 
strain on the lever mechanism which transfers the motion of 
the control stick to the wings. 

This system of control eliminates all lost motion and 
friction found in the conventional cable and pulley systems, 
and will last as long as the plane, eliminating all cable re- 
placements necessary with conventional types. 

Wires. There are only five wires on each side of the body 
—three flying, one landing, and one drift. This combination 
gives a trussing system which is simple, having fewer wires 
than a single cell of an ordinary biplane, and at the same time 
retaining great strength. All are large 19-strand cable, 
carefully streamlined. Control cables are enclosed. 

Fuselage Construction. The fuselage of the sport biplane 
is of the well-known monocoque type, consisting of a thin 
shell of plywood reinforced by transverse bulkheads, of per- 
feet streamline. 

In the new process evolved by the Loughead Aircraft Co., 
arrangements have been made to handle the many strips 
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spruce plywood, routed out except at points of attachment, 
and the trailing edge is of steel wire. 

Tail Surfaces. The horizontal and vertical stabilizers are 
rigidly braced internally by bracing rods. The main bar of 
the elevators is a large diameter steel tube, to which the 
control levers and wires are fastened inside the fuselage. 
The rudder is constructed in the same manner, and all contro! 
wires are made amply strong, so that no external masts and 
braces are needed. 

By removing the quick-detachable aluminum tail-piece all 
turnbuckles are readily accessible for inspection and adjust- 
ments. 

Tail Skid. The tail-skid is mounted in such a manner that 
there is no connection between the fuselage and the skid itself 
except through its rubber mounting. This minimizes all 
shocks and makes a mounting that is absolutely dependable. 

Landing Gear The landing gear is of conventional type, 
but it has been simplified and lightened to limits consistent 
with safety, Rubber shock absorbers are employed, and this 
unit has a factor of safety of over 10 to 1. 


Factor of Safety. <A factor of safety of over 6 to 1 by 
actual sand load test has been maintained throughout the 
machine. This, coupled with the extremely light wing loading 
of only 3 lb. per sq. ft., insures sufficient structural strength 
to withstand the strains of any performance to which it can 
be subjected. 

Finish. The fuselage is finished marron, and the wings 
cream color. All wires, cables, bolts and metal parts are 
rust-proofed by a process developed by the Loughead Air- 
craft Corp., which does not injure the materials and protects 
them thoroughly. 
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SPECIFICATION OF LOUGHEAD Sport PLANE Mopewt §8-L 
Minimum Speed (full load-horizontal flight).......... 70 m.p.h 
Minimum Speed (full load-horizontal flight).......... 25 m.p.h. 
SFr re eee eee 25 m.p.h. 
tt aeakhe ae c'e. bt oe be bs oe oe 8 kee 700 ft. first min. 


ibd wae a 12,000 ft. 


i Cn: i cudgne ees Gen te eewe 


CNN GEIR «oo fais ccc bndeccccces iaglsetee tenrdes s 10 to 1 
Weight: 
Empty (with gas, oil, and water 450 miles)..... 375 Ib. 
Loaded . SEPM KEE 4S ODE 4G HOSS eEHS © 4 B80% 600 Ib. 


225 Ib. 
50 miles per gal. 


SD HRs cawe%ene oe 
Fuel consumption.......... - 


Range of flight (without replenishing fuel).......... 450 mi. 
reer eeu 28 ft. 
de in oe en eee eae ee en eee 24 ft. 
Over-all width (wings folded-patented).............. 10 ft. 
IPE Sy A ee eee eee oe 7 ft. 3 in 
OS SE Aer eee Cor rrr Pr 20 ft. 

Instruments :—Complete equipment including altimeter, motor ther 


mometer, oil pressure gauge, gasoline gauge, etc. 
Position of fuel tank:—In center section with 
view, 


sight gauge always in 


SPECIFICATION OF LOUGHEAD MOTOR 
Number and arrangement of 
CpMmEOTS 2c ccccccsecs Two horizontal opposed 


Cylinder material ......... Special grey cast iron with monel metal water 
jackets 

PG nw ces sev eeekesueves« 35% in 

SD cvantoseececs «122 4% in. 


Normal Brake Horsepower. . 25 
Propeller speed .........-; 18909 r.p.m 


GCramke GRATE 2... cccccccces High grade, heat treated chrome vanadium 
seel 

Connecting Rods ...... . High grade, heat treated chrome vanadium 
sieel, 

Crank Case ....scccccceed Aluminum alloy. 


Two high pressure gear type oil pumps main- 
taining a pressure of 50 Ib. to the sq. in. on 
main and connecting rod bearings 

Carburetor Special. 

FOMMIOR 2 ccc cccccccesceces Two independent high tension Bosch magnetos. 

Two sets spark plugs. 

Fuel consumption One gallon per hour. 

Oil Consumption ......... One-half pint per hour. 

CO cccccredercesercss Water by forced circulation. 

Radiator ...............+» Mounted under fuselage. Water tank in cowl. 


Lubrication 


The Italian Airship Roma 


The Italian semi-rigid Usuelli a'rship Roma der‘ves its trade 
name from the wealthy }usness man Celestino Usuelli, who 


constructed it together w.th Eng. Prassone Eng. De Nobile 
and Colonel Croceo. 
The character‘st*es are: 
DY sed tceeksvdewsdeecesdradevascecs 1,200,000 eu. ft. 
EP Oe eee) ree ARIE ee ema y 37 tons 
I i i i adi date a el a 18 tons 
EE HEE na ciccvcsecescennen 19 tons (crew-ballast-fuel) 
Dt Cithtn th eee ee eehehkeoeeba bedisaemew en $12 ft. 6 in. 
eR i lag i iia a eRe baad 82 ft. 6 in. 
Ee ee ere eee 90 ft. 9 in. 
The envelope has twelve gas compartments and six air 
ballonets. A character'stie of this airship is that each of the 


ballonet divisions has its own air manifold and two eontrol- 
lible exhaust valves. 































STERN VIEW OF THE ITALIAN SEMIRIGID AIRSHIP ROMA 
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30w VIEW OF THE ITALIAN SEMIRIGID AIRSHIP RoMA 


On the bottom of the envelope and under it there runs, 
from fore to aft, a rigid triangular girder with the apex down. 
This girder has a 12 in. side and the small parts are made 
out of steel tubing having articulated couplings to avoid all 
stresses of secondary flexure and to assure that they will 
work as a solid of Euler. 

The top of the envelope is bi-lunated, much after the 
fash'on of the Astra-Torres, but of smaller proportions. 
Cross ng the main beam there are three longitudinal fabric 
partitions ‘n which the strengths are attached to the couplings 
of the girder by means of parabolic ropes. 

The envelope ‘s fixed down to wire rope parables deriving 
from the couplings. 

In order to make rigid the nose of the ship in flight, the 
fore part of the girder ‘s shaped in a large braced cupola. 

Six 12 eyl. 400 hp. Ansaldo engines are placed two by two 
near the fore, the center, and the after part of the ship. 
Engines and radiators are situated on cantilevers attached and 
projecting from the central beam. 

The first pa‘r of engines have the axis at an inclination of 
12 deg. over the diametrical plan of the ship, the second pair 
have an inclination of 10 deg. and the third have the axis 
parallel. This is arranged so that the first engines do not 
interfere with the working of the second pair, nor the latter 
with the working of the third. 

The propellers have a diameter of 11 ft. 6 in. and are di- 
rectly connected to the engines. 

Three fixed rectangular planes or fins and a triplane ele- 


vator with multiple rudders are fitted aft. 


The control cabin is in the girder. For the steering of the 


ship there exist two control wheels, one fore and one after. 


The speed of the ship will be about 80 m.p.h. 
The fuel oil reservoirs are cylinders of 2 ft. 2 in. in diam- 
in. in height. Similar receptacles are also 


In the girder space is provided for the fitting of a spacious 


salon accomodating 25 passengers. 


New Shock Absorber for Balloon Baskets 


A new type of basket shock absorber for balloons was 


recently tested at the Army Balloon School at Fort Omaha, 
Neb. 
of: sand therein. The parachiite opened in 1 1-5 see. and the 
drop took 11 see., 
and the striking velocity being equivalent: to a free drop of 
14 ft. 


The basket was dropped from 500 ft. with about 400 lb. 


the average velocity being 45 ft. per see. 




















Ski Landing Gears for Airplanes 
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The importance of fitting airplanes with ski landing gears 
in order that they may take off and alight on snow and ice was 
vividly illustrated last winter, when the mail planes of the 
United States Post Office Department were unable to operate 
for several days owing to heavy snowfalls. As a result of this 
lesson the Air Mail Service has developed a ski landing gear, 
illustrated in Fig. 1, which it is intended to make a standard 
fitting for all United States mail planes in such way that the 
skis will be readily interchangeable with the wheels. 

A ski landing gear of somewhat different type is illustrated 
in Fig. 2, which is that used on Avro 504-K biplanes flying in 
the Swedish Air Mail Service. The following notes, based on 
experiences with these machines, were compiled by a Swedish 
mail pilot and are reprinted herewith from The Aeroplane. 

“Skis should be fitted to the ordinary axle after removing 
the wheels, and the fixing should he such that they are free to 
rotate round the axle, within limits. The front of the skid 
shuuld be supported from th fuselage by a wire and an elastic 
shock absorber, so that in the air the nose of the ski is pulled 
right up against the tie wire fixed to the tail thereof. This 
makes certain that in landing the tail of the skie touches the 
and that the nose shall have no chance of digging in. 


“Freedom to rotate round the axle is also necessary that the 
machine may be controlled by the elevators when on the 
ground, prior to taking off. 


“For very low temperatures skis should be of birch, though 
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if not more than 15 degrees of frost is to be eneountered ash is 
satisfactory. Skis must be impregnated with hot tar, as this 
improves the running over the snow. If the snow is damp, 
the skis should be greased with solid paraffin on the bottom. 
If the snow is very wet, tin sheeting is excellent, but only on 
very wet snow. 

“Skis should be ‘hollow ground,’. so to speak, to the extent 
of about half an inch in the center. This gives some grip on 
the snow and to some extent prevents slithering sideways in 
as de w nd. 

“It is very important to jack skis up from wet snow when 
the machine is standing, otherwise, if it starts freezing, ice 
forms in the ski bottoms. Ice and snow do not slide well one 
on the other and such ice will stop a machine getting off. 

“For a ight machine, such as an Avro, one pair of skis, 


each about 51% feet long by 3 inches wide, suffices. For heav- 
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ier machines the number of skis should be increased, that is, 
two, three or more pair, arranged side by side, should be em- 
ployed. 

“The usual form of tail skid can be retained as it does not 
sink far into the snow.” , 

Fig. 3 illustrates a ski landing gear attached to a German 
Rumpler biplane which has been used to some extent in Sean- 
dinavia. It may be seen that this gear does not differ mater- 
ially from that used on the Avro biplanes above mentioned. 





Recent Data on Parachutes 
By Floyd Smith 


During my experimental testing of parachutes and life 
packs, some unusual problems were encountered, one of the 
most interesting of which is friction statie burns. 

At first it was thought to be acid burns, but all acid tests 
were tried, and none gave the same results. Then, it only re- 
quired a certain amount of reasoning to determine that a large 
amount of silk being straightened out of a folded position in 
a pack, at high speeds, would cause friction, and as silk is 
very susceptible to static, it may be burned. This theory was 
further strengthened by the fact that the burns seldom ap- 
peared when the air speeds were less than 100 m.p.h., and 
appeared with greater frequency with higher test speeds. 

Fine quality Japanese silk is the most susceptible to static 
burns, with Habutae a close second, and Shantungs and 
Shanghais, especially the unbleached being the least suscepti- 
ble. I only know of one instance of cotton being burned, but 
silk chutes nearly always get several burns at speeds of more 
than 125 m.p.h. é 
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Static burns are not dangerous, because silk will not burn 
unless fed by heat or flame, and the statie only feeds it for 
an instant. I have tested parachutes many times until they 
were burned as much as ten or twelve times, and then broken 
them with a heavy load and high speed, without any detri- 
mental effects at the particular location of the burns. 

In a properly constructed parachute, the silk has a greater 
factor of safety than the re‘nforeements, and the silk does not 
burn where it is doubled or reinforced. The burns generally 
range in size from one to six square inches. 

Fireproofing does not prevent statie burns although it helps 
a litt!'e by reducing the susceptibility of the silk to statie. 

Cotton is not practical for high speed parachutes although 
it is much less susceptible to statie burns. The four ounce 
wing cotton is just double the we'ght of a good Shantung silk 
with the same tensile strength in the filling and a parachute 
constructed of the wing cotton will only hold about 75 per 
cent of the load that a s‘milar s‘lk parachute will hold. 

The silk parehute allows a great deal of air to flow through 
it and thereby forms a shock-absorber in itself, whereas the 
cotton parchute holds the most of the air and stops very ab- 
ruptly. This action of both parachutes is much more pro- 
nounced at high speeds. 

The rate of descent of a parachute with a given load is not 
controlled entirely by its size. The weave and porousness of 
the fabrie have an important bearing on the rate of descent. 
For instance, a 144 oz. Shantung silk parachute of 28 ft. 
diameter will descend at the same rate, with a given load, as 
a 2 oz. Shantung silk chute of 24 ft. diameter. 

A fu!l formed parachute will drop about 15 per cent slower 
than a flat parachute. Forming ‘s accomplished by reducing 
the circumference towards the outer or shroud edge, thereby 
giving it a form similar to its form when descending with the 
load suspended from the shroud or periphery of the chute. 
The flat chute allows each panel to curve upward between each 
shroud line, permitting a leakage of air, and interfering with 
the inside vortex, which is a large factor in suspension and 
stability. 

A full formed chute will not hold near the load that a flat 
chute will, varying a great deal with the porousness of the 
fabric. At speeds of 150 m.p.h. or more, a parachute opens 
to a wide open flat state in less than one second, and the 
flat chute will open to that position with very little strain on 
the outer sections. The full formed parachute will not open 
to a flat state, and the resultant strains, (very similar to the 
forces around the periphery of a bomb erater,) are expended 
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on the shroud, and the fabrie just inside. A parachute can 
be about half formed, on the outer third of the panels, and 
result in a slower rate of descent, without greatly impairing 
the high speed strength. 

A parachute opens to a wide state in less time with a heavy 
load than with a light load. This is more pronounced with 
small leakage fabric, and at high speeds. With the light load 
the first half of the opening reduces the speed to a great ex- 
tent, therefore the last half of the opening is operating at 
slow speed. The speed of the heavy load is not affected so 
much, therefore, the last half of the opening is at high speed. 

Parachutes will hold a given weight at a higher speed on the 
horizontal than on the vertieal drop, or steep dive. On the 
horizontal the parachute has only the momentum to stop, and 
on the dive it has the momentum plus gravity. This is not 
very important except with heavy weights. 

Long shroud lines give a slower rate of descerit, and less 
oscillation in moderate air, but a greater oscillation in rough 
air. They give a longer swing, and continue the oscillation 
over a longer period. 

Short shroud lines pull the chute in to a smaller diameter, 
and inerease rate of descent, and swing quickly in choppy 
air, but also lose the swing quicker. Any parachute will os- 
cillate in rough air, but it is not dangerous and can quickly 
be stopped by pulling on shroud lines on the back of the 
swing. 

A vent in the top of a parachute causes a vortex of air in- 
is hard to spill, and therefore resists oscillation. 
A parachute without a vent will often swing in rough air until 
it spills air, when that side of the chute will slide off the 
eolumn of a'r rushing out, and partially collapse; but this 
type is on'y dangerous if near the ground. 

I developed what is known as a flexible vent, which has been 
remarkab!y successful at enabling a parachute to hold heavy 
we'ghts at h'gh speeds, when properly constructed. I do not 
advise its use because it is dangerous under certain conditions, 
especially when poorly constructed. It is a large vent, 3 to 5 
ft. in dia., in the top of parachute, with a chimney of fabric 
sewed to it, with several cord bridles attached to the top edge 
of the chimney, with rubbers attached so that normally the top 
edge is held to the center of the vent thereby closing it. When 
the parachute opens at high speed or with heavy weight, the 
inside air pressure overcomes the rubbers, and the chimney 
is foreed up, and open, allowes air to escape and relieve the 
pressure. When the speed reduces, the rubbers close the vent 
again to normal condition. 


side which 








Tue L. W. F. Grant, Firrep with Turee Liserty 400-Hp. 
tHE AiR SEeRvIcE AT MITCHEL FIELD 
Wide World Photos 

















ENGINES, WHICH RECENTLY PASSED SuCCESSFUL TRIALS FOR 
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Curtiss Aeroplane Co. - 








Thomas-Morse. Inc. 








The Aeronautical Exposition 
this year was also a Valspar 
Exposition. The best known 
makes of American planes 
were on view—and every 
maker used Valspar. These man- 
ufacturers know that Valspar 
best meets the exacting require- 
ments of air navigation — so 
all these famous air-craft are 


Virginia Aircraft Company 2 eS; ra DEANE RS, er A f 























VALSPARRED, OF COURSE 


VALENTINE & COMPANY 





VALENTINE’S 


SPAR 


The Varnish That Won't Turn White 





Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


New York Chicago Boston Toronto 
London Paris Amsterdam 
W. P. FULLER & CO.., Pacific Coast Cities 
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Aeroplanes at Last 
For the Aviators 










BRAND NEW! 
PRICES F.O.B. NEW YORK: DELIVERY JUNE Ist 





Types: 
F. E. 26 Handley-Page 
D. H. 6 _ Sopwith Camel 
D. H. 4 Sopwith Snipe 
D. H. 9 Sopwith Dolphin 
D. H. 9a S. E.5 
B. E. 2e S. E. 5a 
Bristol Monoplane Vickers Vimy 
Bristol Fighter Martinsyde 
A. W.8 D. H. 10 
Avro Salamander 

H. 16 


Large Quantity Spare Parts Adequate to Keep 
All Planes in Constant Service at Small Cost 








AIRCRAFT SALES CORPORATION 


STEEL PIER ATLANTIC CITY NEW JERSEY 





Where Various Types of Above Machines Will Be Exhibited 
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Engines at Attractive Prices 
For the Manufacturer 


PRICES F.O.B. NEW YORK: DELIVERY JUNE Ist 


Napier 
Siddeley 
Rolls Royce 


Wolseley-Viper 


B. R.2 


Large .Quantity Spare Parts Adequate to Keep 
All Engines in Constant Service at Small Cost 


AIRCRAFT SALES CORPORATION 


STEEL PIER ATLANTIC CITY NEW JERSEY 


Where Various Types of Above Machines Will Be Exhibited 














BRAND NEW! 


Types: 













Hispano 300 H. P. 
Clerget 130 H. P. 
LeRhone 110H.P. 
Gnome 100 H. P. 
Liberty 
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=< ontractors-to-the-Army, 
aa ‘Navy: and- Ait Mail-Service 














-L:W-F- Engineering-Co-inc, 
an -College Point-. ‘New-York: » 


AIRPL Ar Wa ERCULES 


PLUGS 4 
, 150 to 200 HOURS 


actual flying time is to be expected from each and every 
/ HERCULES Airplane spark plug. 


hi ' ‘| Th’s is not an exceptional record established by one or two 
' ni) \\ We is 
i. ii ml 
_ 



























plugs, but represents a low average from careful records kept 
on var'ous fields and under varying conditions of service. 
A single model adapted to every type of airplane motor is an 









ih : ~ added distinet advantage. - 
} an MWD “hl? . — , 
| ' P- ea \ Write for descriptive literature. 
DY Fractory oa ECLIPSE MANUFACTURING CO., _ Indianapolis, U. S. A. 









PORCELAIN 
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In this day of constant improvement in the design construction and performance. of 
aircraft dependable technical information is not only essential for the engineer, designer , 
and manufacturer, but it is just as essential for the man——young or old—who wishes to 
identify himself either directly or indirectly with the era of air transportation. 


Make your general interest in Aeronautics more specific. The facts which you absorb 
now will prove an investment and business guide of genuine value. 


For the facts read 


Aviation and Aeronautical Engineering 


Three Dollars Twenty-four 


A Year THE GARDNER, MOFFAT COMPANY, INC. Issues 


22 East Seventeenth Street NEW YORK CITY 
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THOMAS ~MORSE AIRCRAFT CORPORATION 


‘ ‘T'homas- Morse Training 2-Seater 
in flight over tthaca, N. Y. 











THOMAS ~MORSE AIRCRAFT CORPORATION 











THE HOME ¢tovesxy NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


alt od nd 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS: POSSESSIONS, 
AND IN CANADA, MEXICU, CUBA, PORTO RICO AND CENTRAL AMERICA 


Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Lse and Occupancy, Windstorm 


STRENGTII REPUTATION SERVICE 
































AVIATION 



















4 


= % 


Aluminum Company of America 
General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 


for Industrial, Railway and Commer- 
cial Power Distribution 

also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


cleo 
Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd, Toronto 


ENGLAND 
Northern Aluminium Co., Ltd, London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 
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A Yale Spur-Geared Chain Block suspend- 
ed from aTrolley,and I-Beam System, 
Quickly and with little effort heavy ma- 
terials can be moved from one department 
to another via the overhead I-Beam route. 
An overhead I-Peam track system will 
save your floors and economize aisle space. 
Roller and hand truck methcds are slow 
and expensive. A Yale Spur-Geared Block 
suspended from a Trolley and I Beam 
system requires less operating effort, will 
make moretrips per hour, and carry more 
material per trip \ ith increased safety to 
the operator and the load. 
Yale Chain Blocks are carried in stock by all repre- 


Sentative supply houses. Our new Hoist Catalog 
explains the details. Write for it. 


For a Factory Locking Equipment 
use @ Yale Master-key System 


The Yale & Towne Mfg. Co, 


Makers of the Yale Locks 


Stamford, Connecticut 




























Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superiors 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 











“The Spark Plug 
That Cleans Itself’’ 





*“*The Plug with the Infinite Spark’’ 





BREWSTER-GOLDSMITH CORPORATION 


33 GOLD STREET, NEW YORK CITY 
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PENCILS 


(ally Rete 


For the observer’s rapid notes or the subse- 
quent intricate map making, there is a 
VENUS that will exactly fill the bill. Designers 
of airplanes find the grading of a VENUS ac- 
curate to the nth degree. 


17 black degrees, 3 copying 
Bor bold heavy lines, 6B-5B-4B-3B 
Por general writing and sketching, 28-B-HB-F-H 
For clean fine lines, 2H-3H-4H-5H-6H 
For delicate thin lines, 7H-SH-9H 


Plain ends, per doz. $1.00 
Rubber ends, per doz. 1.20 


At stationers and stores 
throughout the world. 


American Lead Pencil Co. 
242 Fifth Ave., New York 
and London, Eng. 
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Every Element of Perfection 
in Construction and 
Design zs Incorporated im 


PARAGON 
PROPELLERS 





There is a Special Paragon 
for YOUR Machine 
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M2&RE than three million Bosch Magnetos are performing “ 
their unsurpassing service—making engines thoroughly 
dependable, and their owners entirely confident. 











American Bosch Magneto Corporation 


Main Office and Works—Springfield, Mass. 
Branches: 


Be Satisfied 


New York, Chicago, Detroit, San Francisco 
Specify Bosch 



































“RYLARD” 


THs SPECIAL VARNISH was adopted by 

the British Air Ministry in 1916 as being 
the premier Varnish for Aircraft work. The 
whole of the output of “RyLarp” produced 
from our specially increased plant was taken by 
the Air Ministry and delivered to the various 
Aircraft manufacturers all over the British Isles, 
for use over doped fabric, and has given every 
satisfaction. 


The most suitable Varnish 
for 
AEROPLANE PROPELLERS 
STRUTS AND SKIDS © 
SEAPLANE FLOATS 
DOPED FABRICS 


It Dries Quickly, will not Bloom, Crack, or Blister, is — 
Impervious to. Oil, Petrol, Sea Water, etc., and is 
unaffected by Sun or Rain. 


' AMERICAN BRANCH: 


Llewellyn Ryland Co. of America 
64 East Van Buren Street, CHICAGO, U. S. A. 
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The success or fa‘lure of any enterprise util‘z'ng a‘r- 

craft depends upon the type of machine se!ected—its 
design, strength of construction, eeonom‘e operat'on, low 

ma‘ntenance and. ability to perform satisfactor’!y under 

the most exacting conditions. 

“BRISTOL” AEROPLANES comb‘ne all these essent’al 

attr'bntes to the fullest degree. 


May we send you literature? of bo a 
/ 


WILLIAM G. RANELS ( 






















Representing 
THE BRISTOL AEROPLANE CO., Ltd. 
512 Fifth Avenue New York 







































































































The pioneer manufac- 
ture of airplane parts 
FOR WINGS AND made from bar stock. 
LIGHT WEIGHT LOW in ot ae 
i . = 
pertaining to the man- 
HEAD RESISTANCE 
INEXPENSIVE --- a 
l/ FULL _—— 
DIONEER INSTRUMENT COMPANY | athens 
246 GREENWICH ST. NEW YORK CITY A. J. MEYER MANUFACTURING CO. 
819 John Street West Hoboken, N. J. 
Die-Casting LEARN TO FLY 
> in old established school, under an instructor who has 
Service given instruction tu more 
The Doehler Engineer- - AMERICAN ACES 
ing and Manufacturing 
organization is excep- than any other instructor. 
tionally able to produce oo. 
a superior product in Army Training Planes Used. 
any quantity. : . 
a ie We Build Our Machines. 
THE WORLDS LARGEST MANUFACTURERS OF DIE CASTINGS PRINCETON FLYING CLUB, Princeton, N. J. 
R DIE- CASTING Co. WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
BROOKLYN, N.Y. TOLEDO, OHIO. CHICAGO, ILL. DAYTONA FLYING CLUB (Winter), Daytona, Fla. 
SALES OFFICES IN ALL PRINCIPAL CITIES 
FREDERICK W. BARKER — 
REGISTERED PATENT ATTORNEY ee AERONAUTICAL SOCIETY OF AMERICA 
i rrom 1915 ro 1919 
2 RECTOR STREET NEW YORK valid 
Telephone 4174 Rector Over 30 Years in Practice SPECIALTY: Patent Claims That Protect 
THE QUALITY GOES IN BEFORE THE NAME GOES ON— 
HAMILTON PROPELLERS 
we 
° HAMILTON AERO MANUFACTURING COMPANY, MILWAUKEE, WISCONSIN 
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TYPE L-6 
AIRPLANE ENGINES 


Hall-Scott Motor Car Company 


West Berkeley, California 











ROEBLING 


AIRCRAFT WIRE, STRAND AND CORD 
Send for Aircraft Catalog A-355 
JOHN A. ROEBLING’S SONS CO., Trenton, N. J. 














as NON-TEAR Aero-ctoth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 























CARBURETOR 


oVERY Liberty Aircraft 
Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zemnth users. 


Zenith Carburetor Co. 


New York DETROIT Chicago 





——EE—— 


HARTSHORN STREAMLINE WIRES 
ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 

MAKE THE IDEAL AEROPLANE TIE RODS 

All streamline wires heat treated in process and produced 
by eur carefully developed method of cold reverse rolling, 
will meet the most exacting tests. 
Send for our descriptive circular A-1, describing our wires and terminal fittings 
STEWART HARTSHORN CO. 
"280 FIFTH AVE,NEW YORK 


——E 








CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 











ARMY PILOT—Has made over two thousand landings 
without damage to a machine with American, English, French 
and German built planes. Engineering and business education. 
Desires engineering, flying and sales connection. Box No. 120. 











LOUIS DUSENBURY & CO., Inc. 


Established 1849 


MANUFACTURERS AND IMPORTERS 
INTERIOR TRIMMINGS OF QUALITY 
FOR PASSENGER PLANES AND 
DIRIGIBLES 


,CARPETS 
UPHOLSTERIES 


CURTAIN FABRICS 
_ NEW YORK 





229.233 FOURTH AVENUE 


FOR SALE—F-. B. A. Flying Boat with 150 H. P. Hispano- 
Suiza Engine—completely overhauled and in good flying order. 
Wright Aeronautical Corporation, New Brunswick, N. J. 





FOR SALE 
Propeller and Livingston Radiator. 
Fine, Trenton, N. J. 


New Hall-Seott 100 H. P. Aviation motor. 
Bargain. Horace -E. 











CONSULTING 
AERONAUTICAL ENGINEERS 


AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 
SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 

EXPERIMENTAL RESEARCH AND TESTING © 


ALEXANDER KLEMIN 
22 East 17th Street... .. ___ New York | 
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a sales organization that shakes hands at least once every thirty 
days with every pilot and airplane dealer throughout the United 
States. No man in this business is too remote for us to reach 
by actual contact. 


it is the distinct aim of this organization to furnish genuinely 
good aeronautic merchandise, feeling that thereby we play our 
-:“part in the national development of aeronautics. . 


it is a pleasure to know we have built a reputation unquestioned 


in the field. 


brand new D.H.-6 airplanes, equipped with new engines, 
(Curtiss -type) are - distributed- -exclusively —-by-CONTI- 
NENTAL AIRCRAFT, INCORPORATED throughout 
the entire United States. The price of this machine is $3500, 
f.o.b. New York with.a liberal discount for quantities. 


our brand new OX-5 aeronautical engines may be purchased 
from the following dealers who have quantities on hand: 


Lee Hammond Chicago, Ill. 
Emery Rogers Los. Angeles, Cal. 
E. M. Laird Company Wichita, Kans. 
Floyd J. Logan Aviation Company Cleveland, Ohio 
William H. Fillmore Charlotte, N. C. 
Finn 8S. Hudson Kansas City, Mo. 
Oregon-Washington & Idaho Airplane Co. .Portland, Ore. 
Curtiss-Eastern Airplane Company... .. Philadelphia, Pa. 
Hawkeye Aviation Company Harlan, Iowa 
Curtiss-Humphreys Airplane Company Denver, Colo. 
St. Louis Aireraft- Company 
Curtiss-Indiana Company 
Longren Aircraft Company 
Jones- Willis Colfax, Iowa 
A. G. McMann Davenport, Iowa 
Interstate Air Line Company Homewood, Il. 
Rahe Auto & Tractor School Kansas City, Mo. 
E. K. Williams Temple, Tex. 
Dr. F. A. Brewster Beaver City, Nebr. 
A. E. Caldwell Galesburg, Il. 
O'Sullivan Flying Company Memphis, Tenn. 
F. W. Farris 
Little Rock Aerial Company Little Rock, Ark. 
Creek Airplane Company Okmulgee, Okla. 
J. W. Lindsay Port Angeles, Wash. 
Leo Huber Seattle, Wash. 
Cc. 8. i Holdredge, Nebr. 
Henius Company Portland, Ore. 
Henry Toncray Shreveport, La. 
eS en ee eee Minneapolis, Minn. 
Lynchburg Air Service Corporation Lynchburg, Va. 
Ohio Flying School and Transport Co Akron, Ohio 
Curtiss-Johnson Aeroplane Co Montgomery, Ala. 
R. P. Amacker San Angelo, Tex. 
Sante Fe, N. M. 
Yakima Aviation Company Yakima, Wash. 
National Airway Service Company Akron, Ohio 
Ed Axberg Enderlin, N. D. 


i" 


{il 
4 


ee 
Si id 


Continental Aircraft, Incorporated 
742 South Michigan Blvd., 
Chicago. 


Harry Newman, President and General Manager. 
R. H. Perry, Vice-President. 
A. U. Richardson, Treasurer. 
Stanley E. Knauss, Sales Manager. 
Major George R. Wadsworth, Manager, New York Office. , 
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WOCOSSEPY = 
to saxfety ! 











Get more enjoyment out of flying by 
ensuring your safety with a 


WATKINS 
FOULNOT 
PARACHUTE 


Has already proved its sterling worth 
and skilled pilots are more and more 
coming to realize its necessity as a 
part of their equipment. Holds the 
world’s record for quick opening and 
slow descent. Weighs but 1814 pounds 
—is absolutely positive in its action— 
cannot interfere with your mechanism 
or freedom—never fouls, fails, shocks 
or spins. Can even be controlled. 
Super strong and durable. Made for 
planes and dirigibles. Easily attached 
in 10 minutes. Has been tested: and 
approved by national aero organiza- 
tions. Can also be used for dropping 
mail and freight. 


Write for interesting literature 
and test records. 


WATKINS APPLIANCE co. ! 
510 Maynard Bldg. SEATTLE, U.S. A. 
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In this issue of 
Aviation and Aeronautical Engineering 


an official announcement is made of consummation 
of plans for establishing an 


Aerial lransport 
. . Service 


which, it is hoped, will eventually serve 4ll of 
the important cities on the North American Continent. 


The plans for this service have been developing for 
months and will vitally influence Civil, Commercial 
and Military Aviation throughout the world. 


These plans are worthy of the confidence and sup- 
port of all classes of Citizens, City, County, State and 
National Officials. 


The quality of the personnel is a guarantee that the 
enterprise will be directed by men qualified by pre- 
vious experience to manage successfully any undertak- 


ing they are identified with. 
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“The Motor That Made the Spad Possible*’ 


These Advantages Helped Make 
a Better Airplane Engine for You 


HE Wright-Hispano Aeronautical Engine 

is the American development of the 
famous French motor which was designed in 
1914 to incorporate advantages not possessed 
by other engines at that time. 


Further American development has brought 
about many important changes in the original 
design which has “carried on” still further 
the competitive advantages that have always 
been so characteristic of this great engine. 





It is our purpose to make clear to the plane 
builder and owner in these pages the advan- 
tages possessed by the Wright-Hispano Engine 
in dependability, compactness, streamline, 
flexibility, accessibility, weight-to-horse power 
and reliability, 





In no other way can this Organization so 
well acknowledge its obligation to the manu- 
facturer and the flyer and its firm purpose to 
remain pre-eminent in the aircraft motor field. 


There are available for immediate delivery 
180 H. P. (Model E) Engines to recognized 
plane manufacturers and responsible owners. 


New Brunswick 


Member Manufacturers’ 
Aircraft Association 
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VEN when considered solely 

as a training ship, the value 
of the Goodyear Pony Blimp is 
inestimable. 


Take for example its use by an 
Aero Club; consider the training 
given to fifty or perhaps a hundred 
men. 

Many will become skilled in the 


theory and practice of airship 
design, in piloting, even in meteor- 


opyright 1920, by The Goodyear Tire & Rubber Co, 


Goodyear’: $ Pony Blimp —A Training Craft | 


Without prohibitive expense, men 
can be trained as active, competent 
pilots who otherwise would remain 
passively interested. 


An essential set of these men is 
thus provided for the fleets of 
airships to be engaged in commerce 
and in the nation’s work. 


Built of a quality that protects our 
good name, the Goodyear Pony 
Blimp will serve well as a producer 
of airship men, while used in 
survey work or by Aero Clubs. 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 
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